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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
digital broadcast system that enhances the 
reception quality for a specific application 
channel, without decreasing channel multiplex 
number. 

SOLUTION: When there is a specific channel, 
such as a pilot channel, a pay broadcast channel 
and a channel for broadcast emergency 
information through which reception stations 
MSl-MSm have to receive information with high 
quality, a weight control section 40A gives a 
weight coefficient which is larger than others to a 
weight multiplier section, corresponding to the 
specific channel to enable the weight multiplier 
section to multiply the coefficient by transmission 
data, so as to set the transmission power of the 
specific channel to a value higher than the 
transmission power of other channels only for a 
required period. 
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CLAIMS 



[Claim(s)] 

[Claim l]In a transmitting station for digital broadcasting which multiplexes by carrying 
out diffusion treatment of the information on two or more channels with a spread code 
different, respectively, turns a signal after this multiplexing to two or more receiving 
stations, and carries out wireless transmission, A transmitting station for digital 
broadcasting possessing a transmission-power-control means which carries out variable 
setting out of the transmission power for every channel individually according to a use of 
each of said channel. 

[Claim 2]When a pilot channel used in order that said each receiving station may 
establish a spread code synchronization in said two or more channels is contained, said 
transmission-power-control means, The transmitting station for digital broadcasting 
according to claim 1 making transmission power of this pilot channel larger than 
transmission power of other channels. 

[Claim 3]The transmitting station for digital broadcasting according to claim 1 when a 
free broadcast channel and a paid broadcasting channel are included in said two or more 
channels, wherein said transmission-power-control means makes transmission power of 
said paid broadcasting channel larger than transmission power of a free broadcast 
channel. 

[Claim 4] The transmitting station for digital broadcasting according to claim 1 when 
characterized by comprising the following, wherein said transmission-power-control 
means makes transmission power of said 2nd channel larger than transmission power of 
the 1st channel. 

The 1st channel that transmits information which has predetermined importance into said 
two or more channels. 

The 2nd channel that transmits information that importance is higher than information 
transmitted by this 1st channel. 

[Claim 5]The transmitting station for digital broadcasting according to claim 1, wherein, 
as for said transmission-power-control means, only a period which has transmitted 
information that said importance is high makes transmission power of said 2nd channel 
larger than transmission power of the 1st channel. 

[Claim 6]The transmitting station for digital broadcasting according to claim 1 setting 
transmission power of the channel concerned as the minimum power value in a period in 
which said transmission-power-control means supervises existence of information which 
should be transmitted for every channel, and which does not have information which 
should be transmitted. 

[Claim 7]The transmitting station for digital broadcasting according to any one of claims 
1 to 6 providing further an electric power normalization means which holds transmission 
power of a signal after multiplexing uniformly based on a control result of transmission 
power to each channel by said transmission-power-control means. 
[Claim 8]A digital broadcast system which multiplexes information on two or more 
channels by carrying out diffusion treatment with a spread code different, respectively in 
a transmitting station characterized by comprising the following, turns a signal after this 
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multiplexing to two or more receiving stations, and carries out wireless transmission. 
A reception rate calculating means which searches for a reception rate for every channel 
based on information with which each of two or more of said receiving stations was 
provided with a reception channel reporting means which notifies information which 
shows a channel which is a reception schedule during reception to a transmitting station, 
and it was notified from said each receiving station that said transmitting station was. 
A transmission-power-control means to perform control for setting transmission power of 
a high channel of a reception rate as a bigger value than transmission power of a channel 
in which a reception rate is lower than it based on a reception rate of each channel 
computed by this reception rate calculating means. 

[Claim 9]A transmitting station for digital broadcasting which multiplexes by carrying 
out diffusion treatment of the information characterized by comprising the following on 
two or more channels with a spread code different, respectively, turns this multiplexed 
signal to two or more receiving stations, and carries out wireless transmission. 
A reception rate calculating means which searches for a reception rate for every channel 
based on information which shows a channel which is a reception schedule during 
reception notified from said each receiving station. 

A transmission-power-control means to perform control for setting transmission power of 
a high channel of a reception rate as a bigger value than transmission power of a channel 
in which a reception rate is lower than it based on a reception rate of each channel 
computed by this reception rate calculating means. 

[Claim 10]A digital broadcast system which multiplexes information on two or more 
channels by carrying out diffusion treatment with a spread code different, respectively in 
a transmitting station characterized by comprising the following, turns a signal after this 
multiplexing to two or more receiving stations, and carries out wireless transmission. 
Each of two or more of said receiving stations is provided with a receiving quality 
reporting means which detects receiving quality of a received channel and notifies the 
detection result to a transmitting station, and said transmitting station, A receiving quality 
satisfaction rate calculating means which searches for a rate of a receiving station of 
having satisfied predetermined receiving quality for every channel, based on a detection 
result of receiving quality notified from said each receiving station. 
A transmission-power-control means to perform control for setting transmission power of 
a channel with a low receiving quality satisfaction rate as a bigger value than 
transmission power of a channel whose receiving quality satisfaction rate is higher than it 
based on a receiving quality satisfaction rate of each channel computed by this receiving 
quality satisfaction rate calculating means. 

[Claim 11] A transmitting station for digital broadcasting which multiplexes by carrying 
out diffusion treatment of the information characterized by comprising the following on 
two or more channels with a spread code different, respectively, turns this multiplexed 
signal to two or more receiving stations, and carries out wireless transmission. 
A receiving quality satisfaction rate calculating means which searches for a rate of a 
receiving station of having satisfied predetermined receiving quality for every channel, 
based on a receiving quality detection result of a reception channel notified from said 
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each receiving station. 

A transmission-power-control means to perform control for setting transmission power of 
a channel with a low receiving quality satisfaction rate as a bigger value than 
transmission power of a channel whose receiving quality satisfaction rate is higher than it 
based on a receiving quality satisfaction rate of each channel computed by this receiving 
quality satisfaction rate calculating means. 

[Claim 12]A broadcasting station which distributes information characterized by 
comprising the following on two or more channels, Two or more relay stations which 
carry out wireless transmission towards a service area where it multiplexes by carrying 
out diffusion treatment of the information on two or more channels distributed from this 
broadcasting station with a spread code different, respectively, and a local station covers 
this multiplexed signal, A digital broadcast system provided with two or more receiving 
stations which receive a multiplexed signal in which these relay stations carried out 
wireless transmission, and reproduce information on a desired channel. 
A reception rate calculating means which searches for a reception rate for every channel 
based on information with which each of two or more of said receiving stations was 
provided with a reception channel reporting means which notifies information which 
shows a channel which is a reception schedule during reception to a relay station which 
becomes transmitting origin of the reception channel concerned, and it was notified from 
said each receiving station that each of two or more of said relay stations was. 
A transmission-power-control means to perform control for setting transmission power of 
a high channel of a reception rate as a bigger value than transmission power of a channel 
in which a reception rate is lower than it based on a reception rate of each channel 
computed by this reception rate calculating means. 

[Claim 13]A relay station for digital broadcasting which carries out wireless transmission 
towards two or more receiving stations which exist in a service area where it multiplexes 
by carrying out diffusion treatment of the information characterized by comprising the 
following on two or more channels distributed from a broadcasting station with a spread 
code different, respectively, and a local station covers this multiplexed signal. 
A reception rate calculating means which searches for a reception rate for every channel 
based on information which shows a channel which is a reception schedule during 
reception notified from said each receiving station. 

A transmission-power-control means to perform control for setting transmission power of 
a high channel of a reception rate as a bigger value than transmission power of a channel 
in which a reception rate is lower than it based on a reception rate of each channel 
computed by this reception rate calculating means. 

[Claim 14]A broadcasting station which distributes information characterized by 
comprising the following on two or more channels, Two or more relay stations which 
carry out wireless transmission towards a service area where it multiplexes by carrying 
out diffusion treatment of the information on two or more channels distributed from this 
broadcasting station with a spread code different, respectively, and a local station covers 
this multiplexed signal, A digital broadcast system provided with two or more receiving 
stations which receive a multiplexed signal in which these relay stations carried out 
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wireless transmission, and reproduce information on a desired channel. 
Each of two or more of said receiving stations detects receiving quality of a received 
channel, and is provided with a receiving quality reporting means which notifies the 
detection result to a relay station which becomes transmitting origin of the reception 
channel concerned, A receiving quality satisfaction rate calculating means which 
searches for a rate of a receiving station of having satisfied predetermined receiving 
quality for every channel, based on a detection result of receiving quality it was notified 
from said each receiving station that each of two or more of said relay stations was. 
A transmission-power-control means to perform control for setting transmission power of 
a channel with a low receiving quality satisfaction rate as a bigger value than 
transmission power of a channel whose receiving quality satisfaction rate is higher than it 
based on a receiving quality satisfaction rate of each channel computed by this receiving 
quality satisfaction rate calculating means. 

[Claim 15]A relay station for digital broadcasting which carries out wireless transmission 
towards two or more receiving stations which exist in a service area where it multiplexes 
by carrying out diffusion treatment of the information characterized by comprising the 
following on two or more channels distributed from a broadcasting station with a spread 
code different, respectively, and a local station covers this multiplexed signal. 
A receiving quality satisfaction rate calculating means which searches for a rate of a 
receiving station of having satisfied predetermined receiving quality for every channel, 
based on a detection result of channel receiving quality notified from said each receiving 
station. 

A transmission-power-control means to perform control for setting transmission power of 
a channel with a low receiving quality satisfaction rate as a bigger value than 
transmission power of a channel whose receiving quality satisfaction rate is higher than it 
based on a receiving quality satisfaction rate of each channel computed by this receiving 
quality satisfaction rate calculating means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital broadcast system which 
adopted the code-division-multiplexing (CDM:Code Division Multiplex) method, and its 
transmitter station device. 
[0002] 

[Description of the Prior Art]In recent years, the digital broadcast system which adopted 
the CDM method attracts attention. Spread spectrum technology is used for the system 
which adopted the CDM method, and it is constituted as follows, for example. 
[0003]That is, a transmitting station modulates first primarily the voice data and the 
image data which were digitized for every channel with digital modulation methods, such 
as phase encoding. Next, it transmits, after changing into the sending signal of a 
broadband, compounding this broadband sending signal and changing into the signal of a 
radio frequency by carrying out spectrum spread of this modulated send data using a 
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different spread code for every channel, respectively. On the other hand, a receiver 
performs spectrum back-diffusion of gas using the spread code corresponding to the 
channel for which it wishes to the received radio frequency signal. And to the input signal 
separated by this back-diffusion of gas, digital demodulation methods, such as a phase 
demodulation method, perform a primary recovery, and received data are reproduced. 
[0004]A CDM method is using spread spectrum technology, and has the advantage of 
being easy to maintain receiving quality highly to change of radio environment, such as 
phasing. 

[0005]By the way, in this kind of system, in order to transmit more information, namely, 
to raise frequency utilization efficiency in the decided transmission band, it is necessary 
to increase a channel multiplexed number. However, if the multiplexed number of a 
channel is increased, interference will occur between channels and it will become easy to 
produce degradation of receiving quality by the cross correlation of a spread code. If this 
problem is in the channel which broadcasts important information, including emergency 
intelligence etc., it is especially anxious for the measure undesirably. 
[0006] 

[Problem(s) to be Solved by the Invention]Thus, while it has an advantage which says 
that the digital broadcast system which adopted the CDM method is strong to change of 
radio environment, when a channel multiplexed number is increased, it has the problem 
of becoming easy to cause interchannel interference and causing degradation of receiving 
quality. 

[0007]This invention was made paying attention to the above-mentioned situation, and 
there is a place made into that purpose in providing the digital broadcast system which 
improved that receiving quality about the channel of the specific use, its transmitting 
station, and a relay station, without reducing a channel multiplexed number. 
[0008] 

[Means for Solving the Problem]To achieve the above objects, in a transmitting station 
for digital broadcasting which multiplexes the 1st invention by carrying out diffusion 
treatment of the information on two or more channels with a spread code different, 
respectively, turns a signal after this multiplexing to two or more receiving stations, and 
carries out wireless transmission, A transmission-power-control means which carries out 
variable setting out of the transmission power for every channel individually according to 
a use of each above-mentioned channel is formed. 

[0009]As a control content of the above-mentioned transmission-power-control means, 
the following can be considered, for example. 

(1) When a pilot channel used in order that each receiving station may establish a spread 
code synchronization in two or more channels is contained, make transmission power of 
this pilot channel larger than transmission power of other channels by a transmission- 
power-control means. 

[00 10] (2) When a free broadcast channel and a paid broadcasting channel are included in 
two or more channels, make transmission power of the above-mentioned paid 
broadcasting channel larger than transmission power of a free broadcast channel by a 
transmission-power-control means. 

[001 1](3) The 1st channel that transmits information which has predetermined 
importance into two or more channels, When the 2nd channel that transmits information 
that importance is higher than information transmitted by this 1st channel is included, 
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transmission power of the 2nd channel of the above is made larger than transmission 
power of the 1st channel by a transmission-power-control means. In that case, as for a 
transmission-power-control means, only a period which has transmitted information that 
importance is high makes transmission power of the 2nd channel larger than transmission 
power of the 1st channel. 

[0012](4) Set transmission power of the channel concerned as the minimum power value 
in a period which supervises existence of information which should be transmitted for 
every channel by a transmission-power-control means, and does not have information 
which should be transmitted. 

[0013]Therefore, according to this invention, according to a use of a channel, it is 
transmitted by larger transmission power than other channels about a channel which 
needs to make a receiving station receive information in high quality. For this reason, 
even if it is in a state where a channel multiplexed number increases and interchannel 
interference happens easily, the receiving station can improve receiving quality of a 
channel which broadcasts important information, including a channel of a specific use, 
for example, a pilot channel required for an establishes synchronization, a paid 
broadcasting channel, emergency intelligence, etc. 

[0014]Furthermore an electric power normalization means is established and it is 
characterized also by holding transmission power of a signal after multiplexing uniformly 
based on a control result of transmission power to each channel by the above-mentioned 
transmission-power-control means. By doing in this way, transmission power of a 
transmitting station is always stopped in tolerance level. 

[00 15] A relay station which carries out CDM multiplex [ of the information distributed 
from a broadcasting station ], and transmits is also included not to mention a broadcasting 
station in the above-mentioned transmitting station. 

[0016]In [ on the other hand, the 2nd invention notifies information which shows a 
channel which is a reception schedule during reception from each receiving station to a 
transmitting station, and ] a transmitting station, It asks for a reception rate, i.e., 
viewership, or an audience rating for every channel based on the above-mentioned 
information notified from each receiving station, and it controls so that a reception rate 
makes transmission power of a high channel of a reception rate a bigger value than 
transmission power of a channel lower than it based on this reception rate. 
[0017]Therefore, according to this invention, transmission power of a channel with a high 
reception rate is set as a value higher than other channels. For this reason, it enables more 
receiving station users to perform quality reception among front receiving station users. 
[0018]In [ the 3rd invention detects receiving quality of a reception channel in each 
receiving station, notifies the detection result to a transmitting station, respectively, and ] 
a transmitting station, A receiving station with which it is satisfied of predetermined 
receiving quality for every channel based on a detection result of receiving quality 
notified from each above-mentioned receiving station asks comparatively (it is also called 
a rate of a place), It controls to make transmission power of a channel with a low 
receiving quality satisfaction rate into a bigger value than transmission power of a 
channel whose receiving quality satisfaction rate is higher than it based on this receiving 
quality satisfaction rate. 

[0019]Therefore, according to this invention, about a channel with which a rate of a 
receiving station of having satisfied receiving quality is less than a reference value, 
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transmission power is set as a high value, and transmission power is lowered about a 
channel with which a rate of a receiving station of having satisfied receiving quality 
instead has exceeded a reference value. That is, transmission power of each channel will 
be optimized according to a rate of a receiving station of having satisfied receiving 
quality. For this reason, extreme receiving quality degradation in a specific channel can 
be prevented, and dispersion in receiving quality between channels can be reduced. 
[0020]Furthermore, the 4th invention is provided with a relay station and multiplexes it 
by carrying out diffusion treatment of the information on two or more channels 
distributed from a broadcasting station with a spread code different, respectively, 
Towards two or more receiving stations which exist in a service area which a local station 
covers, are this multiplexed signal in a digital broadcast system which carries out wireless 
transmission, and each of two or more above-mentioned receiving stations, Information 
which shows a channel which is a reception schedule during reception, or information 
showing received receiving quality of a channel is notified to a relay station which 
becomes transmitting origin of the reception channel concerned. On the other hand, each 
of two or more above-mentioned relay stations searches for a rate of a receiving station of 
having satisfied predetermined receiving quality for every channel based on information 
showing receiving quality notified in quest of a reception rate for every channel based on 
information notified from each above-mentioned receiving station. And. [ whether based 
on a reception rate of each of this computed channel, control for setting transmission 
power of a high channel of a reception rate as a bigger value than transmission power of a 
channel in which a reception rate is lower than it is performed, and ] Or based on a 
receiving quality satisfaction rate of each computed channel, it is made to perform control 
for setting transmission power of a channel with a low receiving quality satisfaction rate 
as a bigger value than transmission power of a channel whose receiving quality 
satisfaction rate is higher than it. 

[0021]Therefore, in a system which is provided with a relay station for gap fillers, for 
example according to this invention, According to a rate of a receiving station of having 
satisfied predetermined receiving quality for every channel corresponding to a reception 
rate, i.e., viewership, and an audience rating for every channel, variable control of the 
transmission power for every channel is individually carried out in a relay station. For 
this reason, also in a system which uses a relay station, optimal transmission power can 
be performed according to a receiving quality satisfaction rate, corresponding to 
viewership and an audience rating for every channel. 
[0022] 

[Embodiment of the Invention] (A 1st embodiment) A 1st embodiment of this invention, 
At a broadcasting station, it is made to carry out variable setting out of the transmission 
power of each channel individually according to whether it is the use of a channel, for 
example, the channel which transmits a pilot signal, it is a paid broadcasting channel, or it 
is a channel which transmits critical information. 

[0023] Drawing 1 is an outline lineblock diagram showing a 1st embodiment of the digital 
broadcast system concerning this invention. Broadcasting station BS carries out CDM 
multiplex [ of the information on two or more channels ], and carries out wireless 
transmission of this digital multiplexed signal towards the service area BE which self 
covers. Two or more receiving stations MSl-MSm receive the digital multiplexed signal 
which above-mentioned broadcasting station BS transmitted into the above-mentioned 
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service area SE. And after separating this received digital multiplexed signal for every 
channel, a user chooses and does the reproducing output of the channel which wishes 
viewing and listening or listening. 

[0024]The above-mentioned digital multiplexed signal can also be broadcast [ also 
broadcasting by a terrestrial wave from broadcasting station BS, and ] via a broadcasting 
satellite or a communications satellite from broadcasting station BS. There are a thing of 
the type installed fixed outside indoor, a thing of the type carried in vehicles, and a thing 
of the type which a user carries in each receiving stations MSl-MSm. 
[0025]By the way, above-mentioned broadcasting station BS and each receiving stations 
MSl-MSm are constituted as follows. Drawing 2 (a) and (b) is a circuit block figure 
showing the important section composition, respectively. 

[0026]The pilot signal which broadcasting station BS has two or more CDM modulation 
parts 20-2N, and was first generated from the pilot signal generating part 10 at these 
CDM modulation parts 20-2N, Two or more broadcasting channel Ch#l generated from 
the program generation part which is not illustrated - the broadcast data of Ch#N are 
inputted, respectively. A pilot signal is a known signal used in order to establish the 
synchronization of a spread code in the receiving stations MSl-MSm, for example, 
consists of a signal pattern of an oar "1." moreover - there are what consists of a picture 
and a sound, a thing which consists only of sounds, and a thing which consists of 
alphabetic data in each channel Ch#l - the broadcast data of Ch#N - the type of these 
data - a channel - or it is chosen by the time zone. 

[0027]As opposed to the pilot signal and the broadcast data of each channel into which 
each CDM modulation parts 20-2N were inputted, respectively, After digital modulation 
methods, such as a QPSK (Quadrature Phase Shift Keying) method, perform primary 
abnormal conditions, the multiplication of the PN (Pseudo random Noise) numerals 
changed for every channel is carried out, and a zone is diffused. The numerals which 
carried out the multiplication of the orthogonal codes, such as Walsh numerals for 
securing the orthogonality between channels to long codes which are easy to establish the 
synchronization of a spread code, such as an M sequence with a long cycle, as a PN code, 
are used. The Walsh numerals of an oar "0" are used as an object for pilot signals. 
[0028]The data modulated by the above-mentioned CDM modulation parts 20-2N is 
inputted into the dignity multiplication sections 30-3N, respectively. The dignity 
multiplication sections 30-3N carry out the multiplication of the weighting factor given to 
the modulation data outputted from the above-mentioned CDM modulation parts 20-2N 
from the weight control section 40A. The weight control section 40A sets up the 
weighting factor for every channel according to the dignity control data given from the 
main control part which is not illustrated, and gives this weighting factor to each above- 
mentioned dignity multiplication sections 30-3N. Normalized information is given to the 
electric power normalizing part 60 in order to keep constant the total electric power after 
channel multiplex [ which is fluctuated with the dignity set as each above-mentioned 
channel with it / all the ] . 

[0029]The multiplex section 50 consists of adding machines, adds the modulation data 
after weighting outputted from the above-mentioned dignity multiplication sections 30- 
3N, and outputs the CDM modulation data after this addition to the electric power 
normalizing part 60. The electric power normalizing part 60 is normalized so that the 
electric power (amplitude) of the CDM modulation data outputted from the above - 
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mentioned multiplex section 50 may be set to a constant level according to the 
normalized information given from the above-mentioned weight control section 40 A. 
[0030]The wireless section (RF section) 70 changes into radio transmission wave 
frequency the CDM modulation data outputted from the above-mentioned electric power 
normalizing part 60, and after it band-limits, it transmits towards a service area from the 
antenna 80. 

[0031]On the other hand, the receiving stations MSl-MSm are constituted as follows. 
That is, the radio transmission wave signal which came from above-mentioned 
broadcasting station BS is inputted into the wireless section (RF section) 111A after 
being received by the antenna 110. After RF section 1 1 1 A band- limits to the received 
radio frequency signal, frequency conversion of it is carried out to a baseband signal, and 
it inputs this receiving baseband signal into the CDM demodulation section 112 and the 
code synchronization part 113, respectively. 

[0032]The code synchronization part 113 extracts the pilot signal sent by the pilot 
channel from the above-mentioned receiving baseband signal using a matched filter, 
establishes the synchronous timing of a PN code based on that extraction result, and 
directs this synchronous timing to the CDM demodulation section 112. 
[0033]The CDM demodulation section 1 12 has a PN code generator, and generates the 
PN code corresponding to 1 to 1 from the above-mentioned PN code generator to the 
receiving desired channel in which selected designation was carried out by the channel 
selection part 1 14. And back-diffusion of gas is carried out by carrying out the 
multiplication of this PN code to the above-mentioned receiving baseband signal by the 
synchronous timing to which it was directed from the above-mentioned code 
synchronization part 113, Then, for example, it corresponded to the primary modulation 
method of the transmitting station to the received data after this back-diffusion of gas, 
QPSK demodulation is performed and this obtains the demodulated data of the above- 
mentioned receiving desired channel. 

[0034]By whether this demodulated data is that data type, i.e., a picture, it is a sound, or 
it is alphabetic data further. After being changed into a predetermined display format or 
an audio format by the converter 1 15, the display for indication 1 17 and the loudspeaker 
116 are supplied, respectively, and it displays and outputs [ sound-reinforcement ]. 
[0035]Next, operation of broadcasting station BS of the system constituted as mentioned 
above is explained. First, for example like pastoral land in service area SE, when there 
are many places with comparatively little generating of a multipass, the main control part 
(not shown) of broadcasting station BS gives the dignity control information for setting 
the transmission power of each channel as the same value to the weight control section 
40A. Therefore, the weight control section 40A gives the weighting factor of the same 
value to all the dignity multiplication sections 30-3N containing the object for pilot 
channels in this case. For this reason, the multiplication of the weighting factor of the 
same value is carried out to a pilot signal and the broadcast data of each channel, as a 
result, with the same transmission power, CDM multiplexing is carried out and a pilot 
signal and each broadcast data are transmitted. 

[0036]On the other hand, when there is much generating of a multipass like a city part 
and there is much area from which it is easy to start the step-out of a PN code in a 
receiving station, service area SE, A main control part (not shown) gives the dignity 
control information for making transmission power of a pilot channel larger than the 
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transmission power of other broadcasting channels to the weight control section 40A. 
Therefore, the weight control section 40A makes the weighting factor given to the dignity 
multiplication section 30 for pilot channels a bigger value than the weighting factor given 
to the dignity multiplication sections 31-3N of other channels in this case. For this reason, 
CDM multiplexing is set up and carried out and the power value (amplitude) of a pilot 
signal is transmitted to a bigger value than the broadcast data of other channels. 
[0037]Therefore, even when a multipass exists in the place generated mostly, the 
receiving stations MSl-MSm in service area SE hold the resolution of a multipass highly, 
and it becomes possible to be established certainly and to maintain the synchronization to 
a PN code. 

[0038]When a paid broadcasting channel is in two or more above-mentioned 
broadcasting channels, a main control part gives the dignity control information for 
making transmission power of this paid broadcasting channel larger than other free 
broadcast channels to the weight control section 40 A. Therefore, a bigger weighting 
factor than others is given only to the dignity multiplication section 3i for paid 
broadcasting channels from the weight control section 40A to each dignity multiplication 
sections 31-3N for broadcasting channels, and, as a result, a paid broadcasting channel is 
transmitted with bigger transmission power than other free broadcast channels. 
[0039]Therefore, when separated comparatively distantly [ BS / broadcasting station ], or 
even when the receiving stations MS 1-MSm are in the place where receiving quality 
deteriorates easily like the inside of a building, at least about a paid broadcasting channel, 
it becomes possible to receive in good quality. 

[0040]When the emergency intelligence about a disaster etc. needs to be broadcast, a 
main control part gives dignity control information only for the period which transmits 
this emergency intelligence to make transmission power of that broadcasting channel 
larger than other channels to the weight control section 40A. Therefore, to each dignity 
multiplication sections 31-3N for broadcasting channels, it restricts to the transmission 
period of the above-mentioned emergency intelligence from the weight control section 
40A, and a bigger weighting factor than others is given only to the dignity multiplication 
section 3j of the broadcasting channel. For this reason, it restricts to the transmission 
period of the above-mentioned emergency intelligence, and that broadcasting channel is 
transmitted with bigger transmission power than other broadcasting channels. 
[0041]Therefore, when separated comparatively distantly [ BS / broadcasting station ], or 
even when the receiving stations MSl-MSm are in the place where receiving quality 
deteriorates easily like the inside of a building, it becomes possible to receive the above- 
mentioned emergency intelligence certainly in good quality at least. 
[0042]When there is a broadcasting channel which has non-broadcasting-hours belts, 
such as night, for example, the dignity control information for setting the transmission 
power in the non-broadcasting-hours belt of this broadcasting channel as the minimum 
power value (for example, zero) is given to the weight control section 40A from a main 
control part. For this reason, if it becomes the above-mentioned non-broadcasting-hours 
belt, the transmission power of the broadcasting channel concerned will be set as zero. 
Therefore, on the above-mentioned non-broadcasting-hours belt, the substantial 
broadcasting channel multiplexed number of a system can be reduced, and the receiving 
quality of each channel which is broadcasting by this can be improved on it. 
[0043]Like the channel which broadcasts a pilot channel, a paid broadcasting channel, 
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and emergency intelligence as having stated above by a 1st embodiment, When the 
specific channel which needs to make information receive for high quality is in the 
receiving stations MSl-MSm, A bigger weighting factor than others is given from the 
weight control section 40A to the dignity multiplication section corresponding to the 
specific channel concerned, and he carries out multiplication to send data, and is trying 
only for a required period to set the transmission power of a specific channel as a bigger 
value than the transmission power of other channels by this. Therefore, the receiving 
quality can be improved about the channel of a specific use, without reducing a channel 
multiplexed number. 

[0044] (A 2nd embodiment) A 2nd embodiment of this invention, In [ notify the number 
of the channel which is a reception schedule during reception from each receiving station 
to a broadcasting station, and ] a broadcasting station, On a basis the channel designator 
under receiving selection notified from each receiving station The reception rate for every 
channel, That is, it asks for viewership or an audience rating, and it is made to carry out 
dignity control so that a reception rate may make transmission power of the high channel 
of a reception rate a bigger value than the transmission power of a channel lower than it 
based on this reception rate. 

[0045]Drawjng_3_(a) and (b) is a circuit block figure showing the composition of the 
broadcasting station of a digital broadcast system, and a receiving station concerning a 
2nd embodiment of this invention. In the figure, identical codes are given to said drawing 
2 (a), (b), and identical parts, and detailed explanation is omitted. 
[0046]The receiving stations MS 1-MSm are first provided with the following. 
About the number of the channel under receiving selection, the time of a channel 
selection, or in order to notify to broadcasting station BS periodically, it is the modulation 
part 118B. 

RF section 11 IB provided with the transmission system. 

The modulation part 1 18B modulates the notice data containing the channel designator 
under selection outputted from the channel selection part 114 with digital modulation 
methods, such as a QPSK method, and supplies the signal after these abnormal conditions 
to RF section 1 1 IB. After RF section 1 1 IB carries out frequency conversion of the 
above-mentioned modulating signal to the radio transmission wave frequency for 
predetermined going-up channels, it is amplified and transmits towards broadcasting 
station BS from the antenna 110. As the above-mentioned going-up channel, the 
communications channel of a portable telephone system or PHS (Personal Handyphone 
System) may be used, for example. 

[0047]On the other hand, broadcasting station BS is provided with RF section 70B and 
the demodulation section 90 provided with the receiving system, in order to receive 
notice data from the above-mentioned receiving stations MSl-MSm. After RF section 
70B receives the radio frequency signal which came via the above-mentioned going-up 
channel from each receiving stations MS 1-MSm, frequency conversion of it is carried out 
to an intermediate frequency signal or a baseband signal, and it inputs the input signal 
after this conversion into the demodulation section 90. The demodulation section 90 
reproduces notice data by carrying out QPSK demodulation of the above-mentioned input 
signal. 

[0048]Broadcasting station BS is provided with the weight control section 40B which 
operates according to the channel reception rate calculation part 100 and its computed 
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result. The channel reception rate calculation part 100 based on the channel designator 
under receiving selection notified with notice data from each receiving stations MS1- 
MSm, This broadcasting channel is asked for the number of the receiving stations under 
receiving selection for every broadcasting channel, and it computes from that value, the 
viewership or the audience rating, i.e., the reception rate, for every broadcasting channel. 
[0049]The weight control section 40B enlarges transmission power of a broadcasting 
channel with many receiving stations under present receiving selection according to the 
computed result of the above-mentioned reception rate, The weighting factor for every 
broadcasting channel is set up so that the receiving station under present receiving 
selection may make transmission power of few broadcasting channels small instead, and 
this weighting factor is given to the dignity multiplication sections 31-3N. With it, in 
order to hold uniformly the total electric power after channel multiplex [ which is 
fluctuated with the set-up dignity / all the ], normalized information is given to the 
electric power normalizing part 60. 

[0050]Since it is such composition, if a user performs selection operation of a channel in 
each receiving stations MSl-MSm, After the notice data containing this selected channel 
designator is inputted into the modulation part 118B from the channel selection part 114 
and QPSK modulation is carried out by this modulation part 1 18B, it goes up from RF 
section 11 IB, and is transmitted towards broadcasting station BS via a channel. 
[005 l]On the other hand, by broadcasting station BS, if a radio frequency signal comes 
from the receiving stations MS 1-MSm, after this radio frequency signal is received by RF 
section 70B, it will get over by the demodulation section 90, notice data will be 
reproduced, and it will be inputted into the channel reception rate calculation part 100. In 
the channel reception rate calculation part 100, whenever notice data comes from the 
receiving stations MS 1-MSm, the reception rate for every channel is recalculated based 
on the channel designator inserted in this notice data, and the calculation result of this 
reception rate is notified to the weight control section 40B. 

[0052]The weight control section 40B computes the new weighting factor for every 
channel based on the calculation result of the above-mentioned reception rate. For 
example, now, the reception rate of broadcasting channel Ch#i increases remarkably, and 
presupposes that the reception rate of broadcasting channel Ch#j fell. If it does so, the 
weight control section 40B changes a weighting factor into a large value so that it may 
make the transmission power of broadcasting channel Ch#i increase, and it will change a 
weighting factor into a small value in order to reduce the transmission power of 
broadcasting channel Ch#j on the contrary. 

[0053]Thus, change of the weighting factor of each broadcasting channel Ch#l - Ch#N 
will change the power value (amplitude) of the modulation data of each broadcasting 
channel Ch#l outputted from the dignity multiplication sections 31-3N according to this 
weighting factor - Ch#N. And the modulation data into which this power value was 
changed is transmitted towards service area SE from RF section 70B, after being 
normalized so that it may multiplex by the multiplex section 50 and the total electric 
power may become fixed by the electric power normalizing part 60. 
[0054]If it is a 2nd embodiment, corresponding [ therefore, ] to the reception rate, i.e., the 
viewership, or audience rating of each broadcasting channel, Since transmission power is 
enlarged as a high channel and it was made for a reception rate to reduce transmission 
power relatively about a channel with a reception rate low on the contrary, Even when 
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there are many channel multiplexed numbers and generating of interchannel interference 
is not avoided, many receiving station users become possible [ receiving broadcast data 
with high quality ] . 

[0055]When there is a broadcasting channel without the receiving station under 
reception, i.e., the broadcasting channel of a reception rate "0", in the weight control 
section 40B, the weighting factor to the broadcasting channel concerned is set as "0", and, 
as a result, the transmission power of the above-mentioned broadcasting channel is set to 
"0." Therefore, it becomes possible to heighten the transmission power of a broadcasting 
channel besides the part, and the receiving quality of the receiving station which has 
received these broadcasting channels can be improved. 

[0056] (A 3rd embodiment) A 3rd embodiment of this invention, In [ in each receiving 
station, detect the receiving quality of the channel under receiving selection, notify the 
detection result to a broadcasting station, and ] a broadcasting station, The receiving 
station with which it is satisfied of predetermined receiving quality for every channel 
based on the detection result of the receiving quality notified from each above-mentioned 
receiving station comparatively, That is, it asks for a receiving quality satisfaction rate, 
and controls to make transmission power of a channel with a low receiving quality 
satisfaction rate into a bigger value than the transmission power of the channel whose 
receiving quality satisfaction rate is higher than it based on this receiving quality 
satisfaction rate. 

[0057] Drawjng. 4_( a) and (b) is a circuit block figure showing the composition of the 

broadcasting station of a digital broadcast system, and a receiving station concerning a 

3rd embodiment of this invention. In the figure, identical codes are given to said drawing 

3_(a), (b), and identical parts, and detailed explanation is omitted. 

[0058]The receiving stations MSl-MSm are first provided with the following. 

In order to notify BER which was provided with the BER test section 119 which carries 

out digital error rate (BER:Bit Error Rate) measurement, and was measured further to 

broadcasting station BS with the channel designator under receiving selection, it is the 

modulation part 1 18C. 

RF section 1 1 1C provided with the transmission system. 

[0059]The modulation part 1 18C modulates the notice data containing BER measured by 
the above-mentioned BER test section 1 19 and the channel designator under receiving 
selection outputted from the channel selection part 114 with digital modulation methods, 
such as a QPSK method, and supplies the signal after these abnormal conditions to RF 
section 1 1 1C. After RF section 1 1 1C carries out frequency conversion of the above- 
mentioned modulating signal to the radio transmission wave frequency for predetermined 
going-up channels, it is amplified and transmits towards broadcasting station BS from the 
antenna 110. As the above-mentioned going-up channel, the communications channel of 
a portable telephone system or PHS (Personal Handyphone System) may be used like 
said 3rd embodiment, for example. 

[0060]On the other hand, broadcasting station BS is provided with RF section 70C and 
the demodulation section 90 provided with the receiving system, in order to receive 
notice data from the above-mentioned receiving stations MSl-MSm. After RF section 
70C receives the radio frequency signal which came via the above-mentioned going-up 
channel from each receiving stations MS 1-MSm, frequency conversion of it is carried out 
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to an intermediate frequency signal or a baseband signal, and it inputs the input signal 
after this conversion into the demodulation section 90. The demodulation section 90 
reproduces notice data by carrying out QPSK demodulation of the above-mentioned input 
signal. 

[0061]Broadcasting station BS is provided with the weight control section 40C which 
operates according to the receiving quality satisfaction rate calculation part 101 and its 
computed result. Based on the channel designator and BER under receiving selection 
notified with notice data from each receiving stations MSl-MSm, the receiving station 
with which it is satisfied of predetermined receiving quality for every broadcasting 
channel is comparatively got blocked, and the receiving quality satisfaction rate 
calculation part 101 asks for a receiving quality satisfaction rate. 
[0062]According to the computed result of the above-mentioned reception rate, a 
receiving quality satisfaction rate enlarges transmission power of a broadcasting channel 
lower than a reference value, and the weight control section 40C controls it for more than 
the margin whose receiving quality satisfaction rate is more nearly constant than a 
reference value to make transmission power of a high broadcasting channel into a small 
value on the contraiy. With it, in order to hold uniformly the total electric power after 
channel multiplex [ which is fluctuated with the set-up dignity / all the ], normalized 
information is given to the electric power normalizing part 60. 

[0063]Since it is such composition, in each receiving stations MSl-MSm. After being 
inserted in notice data with the channel designator which BER measured by the BER test 
section 1 19 is receiving, being inputted into the modulation part 1 18C and carrying out 
QPSK modulation by this modulation part 1 18C during reception, it goes up from RF 
section 1 1 1C, and is transmitted towards broadcasting station BS via a channel. 
[0064] On the other hand, by broadcasting station BS, if a radio frequency signal comes 
from the receiving stations MS 1-MSm, after this radio frequency signal is received by RF 
section 70C, it will get over by the demodulation section 90, notice data will be 
reproduced, and it will be inputted into the receiving quality satisfaction rate calculation 
part 101. In the receiving **** satisfaction rate calculation part 101, whenever notice 
data comes from the receiving stations MSl-MSm, The receiving quality satisfaction rate 
for every channel is calculated based on the number of BER inserted in this notice data, 
and its channel, and the calculation result of this receiving quality satisfaction rate is 
notified to the weight control section 40C. 

[0065]The weight control section 40C computes the new weighting factor for every 
broadcasting channel based on the calculation result of the above-mentioned receiving 
quality satisfaction rate. For example, the receiving quality satisfaction rate of 
broadcasting channel Ch#i presupposes that it fell from the reference value now. If it 
does so, the weight control section 40C will change a weighting factor into a large value 
so that it may make the transmission power of broadcasting channel Ch#i increase. On 
the other hand, suppose that more than the margin with a constant receiving quality 
satisfaction rate of broadcasting channel Ch#j became high. In this case, a weighting 
factor is changed into a small value in order to reduce the transmission power of 
broadcasting channel Ch#j. 

[0066]Thus, change of the weighting factor of each broadcasting channel Ch#l - Ch#N 
will change the power value (amplitude) of the modulation data of each broadcasting 
channel Ch#l outputted from the dignity multiplication sections 31-3N according to this 
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weighting factor - Ch#N. And the modulation data into which this power value was 
changed is transmitted towards service area SE from RF section 70C, after being 
normalized so that it may multiplex by the multiplex section 50 and the total electric 
power may become fixed by the electric power normalizing part 60. 
[0067]Therefore, it is increased by the transmission power of a broadcasting channel with 
many receiving stations in service area SE are not satisfied with receiving quality of 
receiving stations, and, as a result, the receiving quality of the broadcasting channel 
concerned improves. 

[0068]Also in this embodiment, about a broadcasting channel without the receiving 
station under reception, in the weight control section 40C, the weighting factor to the 
broadcasting channel concerned is set as "0", and, as a result, the transmission power of 
the above-mentioned broadcasting channel is set to "0." Therefore, it becomes possible to 
heighten the transmission power of a broadcasting channel besides the part, and the 
receiving quality of the receiving station which has received these broadcasting channels 
can be improved. 

[0069] (A 4th embodiment) A 4th embodiment of this invention, Have two or more relay 
stations which constitute a cell, and it multiplexes by carrying out diffusion treatment of 
the information on two or more channels distributed from the broadcasting station with a 
spread code different, respectively, Towards two or more receiving stations which exist 
in the cell which a local station covers, are this CDM multiplexed signal in the digital 
broadcast system which carries out wireless transmission, and each of two or more 
above-mentioned receiving stations, In [ go up a self position register with a relay station 
via a channel, and detect the receiving quality of the channel under receiving selection, 
notify the detection result to a relay station, and ] a relay station, The receiving station 
with which it is satisfied of predetermined receiving quality for every channel based on 
the detection result of the receiving quality notified from each above-mentioned receiving 
station comparatively, That is, it asks for a receiving quality satisfaction rate, and controls 
to make transmission power of a channel with a low receiving quality satisfaction rate 
into a bigger value than the transmission power of the channel whose receiving quality 
satisfaction rate is higher than it based on this receiving quality satisfaction rate. 
|"00701 Drawing 5 is an outline lineblock diagram of the digital broadcast system 
concerning a 4th embodiment of this invention. Two or more relay stations (the case of 
three games is illustrated in the figure) RS1-RS3 are distributed and allocated in the 
service area which a system covers. It is connected to broadcast main station BSS via a 
wire circuit, respectively, and these relay stations RS1-RS3 receive the data of each same 
broadcasting channel distributed from broadcast main station BSS. And CDM multiplex [ 
of the data of these broadcasting channels ] is earned out with a pilot signal, and it 
transmits to the relay service areas RE1-RE3 which self forms, respectively. Each 
receiving stations MSl-MSm receive a broadcasting signal with the most sufficient 
receiving quality selectively among the broadcasting signals which come from each relay 
stations RS1-RS3. 

[0071]It is also possible between broadcast main station BSS and each relay stations 
RS1-RS3 to connect via a wireless circuit in addition to a wire circuit. 
r00721 Drawing 6 (a) and (b) is a circuit block figure showing the important section 
composition of the above-mentioned relay stations RS1-RS3 and the receiving stations 
MSl-MSm, respectively. Identical codes are given to said drawing 5 (b) and identical 
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parts among the composition of the receiving stations MSl-MSm, and detailed 
explanation is omitted. 

[0073]The relay stations RS1-RS3 have two or more CDM modulation parts 220-22N 
first like broadcasting station BS described by said drawing 2 (a). Two or more 
broadcasting channel Ch#l which received from said broadcast main station BSS - the 
broadcast data of Ch#N are inputted into these CDM modulation parts 220-22N as the 
pilot signal generated from the pilot signal generating part 210, respectively. A pilot 
signal is a known signal used in order to establish the synchronization of a spread code in 
the receiving stations MSl-MSm, for example, consists of a signal pattern of an oar "1." 
moreover — there are what consists of a picture and a sound, a thing which consists only 
of sounds, and a thing which consists of alphabetic data in each channel Ch#l - the 
broadcast data of Ch#N — the type of these data — a channel — or it is chosen by the time 
zone. 

[0074]After each CDM modulation parts 220-22N perform primary abnormal conditions 
with digital modulation methods, such as a QPSK method, to the pilot signal and the 
broadcast data of each channel which were inputted, respectively, they carry out the 
multiplication of the PN code changed for every channel, and diffuse a zone. The 
numerals which carried out the multiplication of the orthogonal codes, such as Walsh 
numerals for securing the orthogonality between channels to long codes which are easy to 
establish the synchronization of a spread code, such as an M sequence with a long cycle, 
as a PN code, are used. The Walsh numerals of an oar "0" are used as an object for pilot 
signals. 

[0075]The data modulated by the above-mentioned CDM modulation parts 220-22N is 
inputted into the dignity multiplication sections 230-23N, respectively. The dignity 
multiplication sections 230-23N carry out the multiplication of the weighting factor given 
to the modulation data outputted from the above-mentioned CDM modulation parts 220- 
22N from the weight control section 240. 

[0076]The multiplex section 250 consists of adding machines, adds the modulation data 
after weighting outputted from the above-mentioned dignity multiplication sections 230- 
23N, and outputs the CDM modulation data after this addition to the electric power 
normalizing part 260. The electric power normalizing part 260 is normalized so that the 
electric power (amplitude) of the CDM modulation data outputted from the above- 
mentioned multiplex section 250 may be set to a constant level according to the 
normalized information given from the above-mentioned weight control section 240. 
[0077]The wireless section (RF section) 270 changes into radio transmission wave 
frequency the CDM modulation data outputted from the above-mentioned electric power 
normalizing part 260, and after it band-limits, it transmits towards a service area from the 
antenna 280. 

[0078]By the way, the relay stations RS 1-RS3 of this embodiment are provided with RF 
section 270 and the demodulation section 290 provided with the receiving system in 
order to receive notice data from the above-mentioned receiving stations MSl-MSm. 
After RF section 270 receives the radio frequency signal which came via the above- 
mentioned going-up channel from each receiving stations MSl-MSm, frequency 
conversion of it is carried out to an intermediate frequency signal or a baseband signal, 
and it inputs the input signal after this conversion into the demodulation section 290. The 
demodulation section 290 reproduces notice data by carrying out QPSK demodulation of 



17 



JP2002094393 



JATM 



the above-mentioned input signal. 

[0079]The relay stations RS1-RS3 are provided with the weight control section 240 
which operates according to the receiving quality satisfaction rate calculation part 300 
and its computed result. The receiving quality satisfaction rate calculation part 300 based 
on the channel designator and BER under receiving selection notified with notice data 
from the receiving station which has received the broadcasting channel of a local station 
among each receiving stations MS 1-MSm, The receiving station with which it is satisfied 
of predetermined receiving quality for every broadcasting channel is comparatively got 
blocked, and it asks for a receiving quality satisfaction rate. 
[0080]According to the computed result of the above-mentioned receiving quality 
satisfaction rate, a receiving quality satisfaction rate enlarges transmission power of a 
broadcasting channel lower than a reference value, and the weight control section 240 
controls it for more than the margin whose receiving quality satisfaction rate is more 
nearly constant than a reference value to make transmission power of a high broadcasting 
channel into a small value on the contrary. With it, in order to hold uniformly the total 
electric power after channel multiplex [ which is fluctuated with the set-up dignity / all 
the ], normalized information is given to the electric power normalizing part 260. 
[0081]Furthermore, the relay stations RS1-RS3 are provided with the receiving station 
registration control section 310. The receiving station registration control section 310 
creates the list of receiving stations which exist in the relay service areas RE1-RE3 of a 
local station based on the identification number of the receiving station of the 
transmitting origin included in the above-mentioned notice data which was gone up from 
the receiving stations MSl-MSm, and was received via the channel. In the above- 
mentioned receiving quality satisfaction rate calculation part 300, this list is used in order 
to compute the receiving quality satisfaction rate by the receiving station which has 
received the broadcasting channel of a local station. 

[0082]The receiving station registration control section 310 also has a function which 
notifies the identification number of a local station to the receiving stations MSl-MSm. 
That is, the identification number of a local station is given to the above-mentioned 
notice data pilot signal generating part 210, and thereby, the identification number of a 
local station is inserted in a part of pilot signal, and it is made to transmit to it. 
[0083]On the other hand, the receiving stations MSl-MSm are provided with the 
following. 

The BER test section 119 which measures BER of the broadcasting channel under 
reception. 

Registration control section 120. 

The registration control section 120 extracts and holds the identification number of the 
relay station RSi of a transmitting agency from the largest pilot signal of the receiving 
level detected by the code synchronization part 1 13. And in order to register a local 
station to the relay station RSi under this reception, the identification number of the relay 
station which extracted [ above-mentioned ], and the identification number of a local 
station are given to the modulation part 1 18D. 

[0084]The modulation part 1 18D creates the notice data containing BER measured by the 
above-mentioned BER test section 1 19, the channel designator under receiving selection 
outputted from the channel selection part 114, the identification number of the relay 
station RSi which the local station given from the above-mentioned registration control 
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section 120 is receiving, and the identification number of a local station. And this notice 
data is modulated with digital modulation methods, such as a QPSK method, and the 
signal after these abnormal conditions is supplied to RF section 1 1 ID. After RF section 
1 1 ID carries out frequency conversion of the above-mentioned modulating signal to the 
radio transmission wave frequency for predetermined going-up channels, it is amplified 
and transmits towards the relay station RSi under reception from the antenna 110. 
[0085]Since it is such composition, when beginning to receive the broadcasting channel 
from the arbitrary relay stations RSi, BER of the broadcasting channel under this 
reception is measured by the BER test section 119 during reception in each receiving 
stations MSl-MSm. And after the measured value of this BER is inserted in notice data 
with the number of the broadcasting channel under reception, and is inputted into the 
modulation part 1 18D and QPSK modulation is carried out by this modulation part 1 18D, 
it goes up from RF section 1 1 ID, and is transmitted towards the relay station RSi via a 
channel. In that case, the identification number of the relay station RSi under above- 
mentioned reception extracted by the registration control section 120 and the 
identification number of a local station are inserted and transmitted to the above- 
mentioned notice data. 

[0086]On the other hand, in the relay station RSi, if a radio frequency signal comes from 
the receiving stations MSl-MSm, after this radio frequency signal is received by RF 
section 270, it will get over by the demodulation section 290, notice data will be 
reproduced, and it will be inputted into the receiving quality satisfaction rate calculation 
part 300 and the receiving station registration control section 310, respectively. In the 
receiving station registration control section 310, ********** extraction of the number 
of the relay station which serves as a transmission destination, and the identification 
number of the receiving station of a transmitting agency is carried out from the notice 
data which came from each receiving station. And the list of receiving stations while 
receiving the broadcasting channel which the local station has transmitted based on these 
identification numbers is created. 

[0087]Whenever notice data comes, transmitting [ the notice data concerned ] origin 
judges the receiving **** satisfaction rate calculation part 300 based on the list created [ 
whether it is a receiving station while receiving the broadcasting channel which the local 
station has transmitted, and ] by the above-mentioned receiving registration control 
section 310. And if transmitting [ notice data ] origin is a receiving station while 
receiving the broadcasting channel which the local station has transmitted, it will 
compute the receiving quality satisfaction rate for every channel based on the number of 
BER inserted in the notice data concerned, and its channel, and will notify the calculation 
result of this receiving quality satisfaction rate to the weight control section 240. 
[0088]The weight control section 240 computes the new weighting factor for every 
broadcasting channel based on the calculation result of the above-mentioned receiving 
quality satisfaction rate. For example, the receiving quality satisfaction rate of 
broadcasting channel Ch#i presupposes that it fell from the reference value now. If it 
does so, the weight control section 240 will change a weighting factor into a large value 
so that it may make the transmission power of broadcasting channel Ch#i increase. On 
the other hand, suppose that more than the margin with a constant receiving quality 
satisfaction rate of broadcasting channel Ch#j became high. In this case, a weighting 
factor is changed into a small value in order to reduce the transmission power of 
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broadcasting channel Ch#j. 

[0089]Thus, change of the weighting factor of each broadcasting channel Ch#l - Ch#N 
will change the power value (amplitude) of the modulation data of each broadcasting 
channel Ch#l outputted from the dignity multiplication sections 231-23N according to 
this weighting factor - Ch#N. And the modulation data into which this power value was 
changed is transmitted towards the relay service area REi from RF section 270, after 
being normalized so that it may multiplex by the multiplex section 250 and the total 
electric power may become fixed by the electric power normalizing part 260. 
[0090]Therefore, it is increased by the transmission power of a broadcasting channel with 
many receiving stations with which it is not satisfied of receiving quality every relay 
service areas RE1-RE3, and, as a result, the receiving quality of the broadcasting channel 
concerned improves. 

[0091]This invention is not limited to each above-mentioned embodiment. For example, 
by said 4th embodiment, in each relay stations RS1-RS3, the receiving quality 
satisfaction rate for every [ by each receiving station which has received the broadcasting 
channel from a local station ] channel was computed, respectively, and the case where 
variable control of the transmission power of each broadcasting channel was carried out 
based on this receiving quality satisfaction rate was described. However, not only in this 
but in each relay stations RS1-RS3, the reception rate for every [ by each receiving 
station which has received the broadcasting channel from a local station ] broadcasting 
channel is computed, respectively, and it may be made to carry out variable control of the 
transmission power of each broadcasting channel based on this reception rate. 
[0092]In each relay stations RS1-RS3 shown in a 4th embodiment, like a pilot channel, a 
paid broadcasting channel, and the channel that broadcasts emergency intelligence, 
respectively, When the specific channel which needs to make information receive for 
high quality is in the receiving stations MSl-MSm, A bigger weighting factor than others 
is given from the weight control section 240 to the dignity multiplication section 
corresponding to the specific channel concerned, multiplication is carried out to send 
data, and it may be made only for a required period to set the transmission power of a 
specific channel as a bigger value than the transmission power of other channels by this. 
[0093]In addition, about the circuitry of a broadcasting station, a relay station, and a 
receiving station, the transmission-power-control procedure for every channel, its 
contents, etc., in the range which does not deviate from the gist of this invention, it 
changes variously and can carry out. 
[0094] 

[Effect of the Invention]In the transmitting station for digital broadcasting which 
multiplexes by carrying out diffusion treatment of the information on two or more 
channels with a spread code different, respectively in this invention as explained in full 
detail above, turns the signal after this multiplexing to two or more receiving stations, and 
carries out wireless transmission, According to the use of each above-mentioned channel, 
it is made to carry out variable setting out of the transmission power for every channel by 
a transmission-power-control means individually. 

[0095]Therefore, according to this invention, the digital broadcast system which can 
improve that receiving quality about the channel of a specific use, its transmitting station, 
and a relay station can be provided, without reducing a channel multiplexed number. 



20 



JP2002094393 



JATM 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the digital broadcast system which 
adopted the code-division-multiplexing (CDM:Code Division Multiplex) method, and its 
transmitter station device. 



PRIOR ART 



[Description of the Prior Art]In recent years, the digital broadcast system which adopted 
the CDM method attracts attention. Spread spectrum technology is used for the system 
which adopted the CDM method, and it is constituted as follows, for example. 
[0003]That is, a transmitting station modulates first primarily the voice data and the 
image data which were digitized for every channel with digital modulation methods, such 
as phase encoding. Next, it transmits, after changing into the sending signal of a 
broadband, compounding this broadband sending signal and changing into the signal of a 
radio frequency by carrying out spectrum spread of this modulated send data using a 
different spread code for every channel, respectively. On the other hand, a receiver 
performs spectrum back-diffusion of gas using the spread code corresponding to the 
channel for which it wishes to the received radio frequency signal. And to the input signal 
separated by this back-diffusion of gas, digital demodulation methods, such as a phase 
demodulation method, perform a primary recovery, and received data are reproduced. 
[0004]A CDM method is using spread spectrum technology, and has the advantage of 
being easy to maintain receiving quality highly to change of radio environment, such as 
phasing. 

[0005]By the way, in this kind of system, in order to transmit more information, namely, 
to raise frequency utilization efficiency in the decided transmission band, it is necessary 
to increase a channel multiplexed number. However, if the multiplexed number of a 
channel is increased, interference will occur between channels and it will become easy to 
produce degradation of receiving quality by the cross correlation of a spread code. If this 
problem is in the channel which broadcasts important information, including emergency 
intelligence etc., it is especially anxious for the measure undesirably. 



EFFECT OF THE INVENTION 



[Effect of the Invention]In the transmitting station for digital broadcasting which 
multiplexes by carrying out diffusion treatment of the information on two or more 
channels with a spread code different, respectively in this invention as explained in full 
detail above, turns the signal after this multiplexing to two or more receiving stations, and 
carries out wireless transmission, According to the use of each above-mentioned channel, 
it is made to carry out variable setting out of the transmission power for every channel by 
a transmission-power-control means individually. 

[0095]Therefore, according to this invention, the digital broadcast system which can 
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improve that receiving quality about the channel of a specific use, its transmitting station, 
and a relay station can be provided, without reducing a channel multiplexed number. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Thus, while it has an advantage which says 
that the digital broadcast system which adopted the CDM method is strong to change of 
radio environment, when a channel multiplexed number is increased, it has the problem 
of becoming easy to cause interchannel interference and causing degradation of receiving 
quality. 

[0007]This invention was made paying attention to the above-mentioned situation, and 
there is a place made into that purpose in providing the digital broadcast system which 
improved that receiving quality about the channel of the specific use, its transmitting 
station, and a relay station, without reducing a channel multiplexed number. 



MEANS 



[Means for Solving the Problem]To achieve the above objects, in a transmitting station 
for digital broadcasting which multiplexes the 1st invention by carrying out diffusion 
treatment of the information on two or more channels with a spread code different, 
respectively, turns a signal after this multiplexing to two or more receiving stations, and 
carries out wireless transmission, A transmission-power-control means which carries out 
variable setting out of the transmission power for every channel individually according to 
a use of each above-mentioned channel is formed. 

[0009]As a control content of the above-mentioned transmission-power-control means, 
the following can be considered, for example. 

(1) When a pilot channel used in order that each receiving station may establish a spread 
code synchronization in two or more channels is contained, make transmission power of 
this pilot channel larger than transmission power of other channels by a transmission- 
power-control means. 

[00 10] (2) When a free broadcast channel and a paid broadcasting channel are included in 
two or more channels, make transmission power of the above-mentioned paid 
broadcasting channel larger than transmission power of a free broadcast channel by a 
transmission-power-control means. 

[001 1](3) The 1st channel that transmits information which has predetermined 
importance into two or more channels, When the 2nd channel that transmits information 
that importance is higher than information transmitted by this 1st channel is included, 
transmission power of the 2nd channel of the above is made larger than transmission 
power of the 1st channel by a transmission-power-control means. In that case, as for a 
transmission-power-control means, only a period which has transmitted information that 
importance is high makes transmission power of the 2nd channel larger than transmission 
power of the 1st channel. 

[0012](4) Set transmission power of the channel concerned as the minimum power value 
in a period which supervises existence of information which should be transmitted for 
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every channel by a transmission-power-control means, and does not have information 
which should be transmitted. 

[0013]Therefore, according to this invention, according to a use of a channel, it is 
transmitted by larger transmission power than other channels about a channel which 
needs to make a receiving station receive information in high quality. For this reason, 
even if it is in a state where a channel multiplexed number increases and interchannel 
interference happens easily, the receiving station can improve receiving quality of a 
channel which broadcasts important information, including a channel of a specific use, 
for example, a pilot channel required for an establishes synchronization, a paid 
broadcasting channel, emergency intelligence, etc. 

[0014]Furthermore an electric power normalization means is established and it is 
characterized also by holding transmission power of a signal after multiplexing uniformly 
based on a control result of transmission power to each channel by the above-mentioned 
transmission-power-control means. By doing in this way, transmission power of a 
transmitting station is always stopped in tolerance level. 

[00 15] A relay station which carries out CDM multiplex [ of the information distributed 
from a broadcasting station ], and transmits is also included not to mention a broadcasting 
station in the above-mentioned transmitting station. 

[0016]In [ on the other hand, the 2nd invention notifies information which shows a 
channel which is a reception schedule during reception from each receiving station to a 
transmitting station, and ] a transmitting station, It asks for a reception rate, i.e., 
viewership, or an audience rating for every channel based on the above-mentioned 
information notified from each receiving station, and it controls so that a reception rate 
makes transmission power of a high channel of a reception rate a bigger value than 
transmission power of a channel lower than it based on this reception rate. 
[0017]Therefore, according to this invention, transmission power of a channel with a high 
reception rate is set as a value higher than other channels. For this reason, it enables more 
receiving station users to perform quality reception among front receiving station users. 
[0018]In [ the 3rd invention detects receiving quality of a reception channel in each 
receiving station, notifies the detection result to a transmitting station, respectively, and ] 
a transmitting station, A receiving station with which it is satisfied of predetermined 
receiving quality for every channel based on a detection result of receiving quality 
notified from each above-mentioned receiving station asks comparatively (it is also called 
a rate of a place), It controls to make transmission power of a channel with a low 
receiving quality satisfaction rate into a bigger value than transmission power of a 
channel whose receiving quality satisfaction rate is higher than it based on this receiving 
quality satisfaction rate. 

[0019]Therefore, according to this invention, about a channel with which a rate of a 
receiving station of having satisfied receiving quality is less than a reference value, 
transmission power is set as a high value, and transmission power is lowered about a 
channel with which a rate of a receiving station of having satisfied receiving quality 
instead has exceeded a reference value. That is, transmission power of each channel will 
be optimized according to a rate of a receiving station of having satisfied receiving 
quality. For this reason, extreme receiving quality degradation in a specific channel can 
be prevented, and dispersion in receiving quality between channels can be reduced. 
[0020]Furthermore, the 4th invention is provided with a relay station and multiplexes it 
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by carrying out diffusion treatment of the information on two or more channels 
distributed from a broadcasting station with a spread code different, respectively, 
Towards two or more receiving stations which exist in a service area which a local station 
covers, are this multiplexed signal in a digital broadcast system which carries out wireless 
transmission, and each of two or more above-mentioned receiving stations, Information 
which shows a channel which is a reception schedule during reception, or information 
showing received receiving quality of a channel is notified to a relay station which 
becomes transmitting origin of the reception channel concerned. On the other hand, each 
of two or more above-mentioned relay stations searches for a rate of a receiving station of 
having satisfied predetermined receiving quality for every channel based on information 
showing receiving quality notified in quest of a reception rate for every channel based on 
information notified from each above-mentioned receiving station. And. [ whether based 
on a reception rate of each of this computed channel, control for setting transmission 
power of a high channel of a reception rate as a bigger value than transmission power of a 
channel in which a reception rate is lower than it is performed, and ] Or based on a 
receiving quality satisfaction rate of each computed channel, it is made to perform control 
for setting transmission power of a channel with a low receiving quality satisfaction rate 
as a bigger value than transmission power of a channel whose receiving quality 
satisfaction rate is higher than it. 

[002 1 ]Therefore, in a system which is provided with a relay station for gap fillers, for 
example according to this invention, According to a rate of a receiving station of having 
satisfied predetermined receiving quality for every channel corresponding to a reception 
rate, i.e., viewership, and an audience rating for every channel, variable control of the 
transmission power for every channel is individually carried out in a relay station. For 
this reason, also in a system which uses a relay station, optimal transmission power can 
be performed according to a receiving quality satisfaction rate, corresponding to 
viewership and an audience rating for every channel. 
[0022] 

[Embodiment of the Invention] (A 1st embodiment) A 1st embodiment of this invention, 
At a broadcasting station, it is made to carry out variable setting out of the transmission 
power of each channel individually according to whether it is the use of a channel, for 
example, the channel which transmits a pilot signal, it is a paid broadcasting channel, or it 
is a channel which transmits critical information. 

[0023] Drawing 1 is an outline lineblock diagram showing a 1st embodiment of the digital 
broadcast system concerning this invention. Broadcasting station BS carries out CDM 
multiplex [ of the information on two or more channels ], and carries out wireless 
transmission of this digital multiplexed signal towards the service area BE which self 
covers. Two or more receiving stations MSl-MSm receive the digital multiplexed signal 
which above-mentioned broadcasting station BS transmitted into the above-mentioned 
service area SE. And after separating this received digital multiplexed signal for every 
channel, a user chooses and does the reproducing output of the channel which wishes 
viewing and listening or listening. 

[0024]The above-mentioned digital multiplexed signal can also be broadcast [ also 
broadcasting by a terrestrial wave from broadcasting station BS, and ] via a broadcasting 
satellite or a communications satellite from broadcasting station BS. There are a thing of 
the type installed fixed outside indoor, a thing of the type carried in vehicles, and a thing 
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of the type which a user carries in each receiving stations MSl-MSm. 
[0025]By the way, above-mentioned broadcasting station BS and each receiving stations 
MSl-MSm are constituted as follows. Drawing 2 (a) and (b) is a circuit block figure 
showing the important section composition, respectively. 

[0026]The pilot signal which broadcasting station BS has two or more CDM modulation 
parts 20-2N, and was first generated from the pilot signal generating part 10 at these 
CDM modulation parts 20-2N, Two or more broadcasting channel Ch#l generated from 
the program generation part which is not illustrated - the broadcast data of Ch#N are 
inputted, respectively. A pilot signal is a known signal used in order to establish the 
synchronization of a spread code in the receiving stations MSl-MSm, for example, 
consists of a signal pattern of an oar "1." moreover — there are what consists of a picture 
and a sound, a thing which consists only of sounds, and a thing which consists of 
alphabetic data in each channel Ch#l - the broadcast data of Ch#N - the type of these 
data ~ a channel — or it is chosen by the time zone. 

[0027]As opposed to the pilot signal and the broadcast data of each channel into which 
each CDM modulation parts 20-2N were inputted, respectively, After digital modulation 
methods, such as a QPSK (Quadrature Phase Shift Keying) method, perform primary 
abnormal conditions, the multiplication of the PN (Pseudo random Noise) numerals 
changed for every channel is carried out, and a zone is diffused. The numerals which 
carried out the multiplication of the orthogonal codes, such as Walsh numerals for 
securing the orthogonality between channels to long codes which are easy to establish the 
synchronization of a spread code, such as an M sequence with a long cycle, as a PN code, 
are used. The Walsh numerals of an oar "0" are used as an object for pilot signals. 
[0028]The data modulated by the above-mentioned CDM modulation parts 20-2N is 
inputted into the dignity multiplication sections 30-3N, respectively. The dignity 
multiplication sections 30-3N carry out the multiplication of the weighting factor given to 
the modulation data outputted from the above-mentioned CDM modulation parts 20-2N 
from the weight control section 40A. The weight control section 40A sets up the 
weighting factor for every channel according to the dignity control data given from the 
main control part which is not illustrated, and gives this weighting factor to each above- 
mentioned dignity multiplication sections 30-3N. Normalized information is given to the 
electric power normalizing part 60 in order to keep constant the total electric power after 
channel multiplex [ which is fluctuated with the dignity set as each above-mentioned 
channel with it / all the ] . 

[0029]The multiplex section 50 consists of adding machines, adds the modulation data 
after weighting outputted from the above-mentioned dignity multiplication sections 30- 
3N, and outputs the CDM modulation data after this addition to the electric power 
normalizing part 60. The electric power normalizing part 60 is normalized so that the 
electric power (amplitude) of the CDM modulation data outputted from the above- 
mentioned multiplex section 50 may be set to a constant level according to the 
normalized information given from the above-mentioned weight control section 40 A. 
[0030]The wireless section (RF section) 70 changes into radio transmission wave 
frequency the CDM modulation data outputted from the above-mentioned electric power 
normalizing part 60, and after it band-limits, it transmits towards a service area from the 
antenna 80. 

[0031]On the other hand, the receiving stations MSl-MSm are constituted as follows. 
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That is, the radio transmission wave signal which came from above-mentioned 
broadcasting station BS is inputted into the wireless section (RF section) 111A after 
being received by the antenna 110. After RF section 1 1 1A band- limits to the received 
radio frequency signal, frequency conversion of it is carried out to a baseband signal, and 
it inputs this receiving baseband signal into the CDM demodulation section 112 and the 
code synchronization part 113, respectively. 

[0032]The code synchronization part 113 extracts the pilot signal sent by the pilot 
channel from the above-mentioned receiving baseband signal using a matched filter, 
establishes the synchronous timing of a PN code based on that extraction result, and 
directs this synchronous timing to the CDM demodulation section 112. 
[0033]The CDM demodulation section 112 has a PN code generator, and generates the 
PN code corresponding to 1 to 1 from the above-mentioned PN code generator to the 
receiving desired channel in which selected designation was carried out by the channel 
selection part 1 14. And back-diffusion of gas is carried out by carrying out the 
multiplication of this PN code to the above-mentioned receiving baseband signal by the 
synchronous timing to which it was directed from the above-mentioned code 
synchronization part 113, Then, for example, it corresponded to the primary modulation 
method of the transmitting station to the received data after this back-diffusion of gas, 
QPSK demodulation is performed and this obtains the demodulated data of the above- 
mentioned receiving desired channel. 

[0034]By whether this demodulated data is that data type, i.e., a picture, it is a sound, or 
it is alphabetic data further. After being changed into a predetermined display format or 
an audio format by the converter 1 15, the display for indication 117 and the loudspeaker 
116 are supplied, respectively, and it displays and outputs [ sound-reinforcement ]. 
[0035]Next, operation of broadcasting station BS of the system constituted as mentioned 
above is explained. First, for example like pastoral land in service area SE, when there 
are many places with comparatively little generating of a multipass, the main control part 
(not shown) of broadcasting station BS gives the dignity control information for setting 
the transmission power of each channel as the same value to the weight control section 
40A. Therefore, the weight control section 40A gives the weighting factor of the same 
value to all the dignity multiplication sections 30-3N containing the object for pilot 
channels in this case. For this reason, the multiplication of the weighting factor of the 
same value is carried out to a pilot signal and the broadcast data of each channel, as a 
result, with the same transmission power, CDM multiplexing is carried out and a pilot 
signal and each broadcast data are transmitted. 

[0036]On the other hand, when there is much generating of a multipass like a city part 
and there is much area from which it is easy to start the step-out of a PN code in a 
receiving station, service area SE, A main control part (not shown) gives the dignity 
control information for making transmission power of a pilot channel larger than the 
transmission power of other broadcasting channels to the weight control section 40A. 
Therefore, the weight control section 40A makes the weighting factor given to the dignity 
multiplication section 30 for pilot channels a bigger value than the weighting factor given 
to the dignity multiplication sections 31-3N of other channels in this case. For this reason, 
CDM multiplexing is set up and carried out and the power value (amplitude) of a pilot 
signal is transmitted to a bigger value than the broadcast data of other channels. 
[0037]Therefore, even when a multipass exists in the place generated mostly, the 
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receiving stations MSl-MSm in service area SE hold the resolution of a multipass highly, 
and it becomes possible to be established certainly and to maintain the synchronization to 
a PN code. 

[0038]When a paid broadcasting channel is in two or more above-mentioned 
broadcasting channels, a main control part gives the dignity control information for 
making transmission power of this paid broadcasting channel larger than other free 
broadcast channels to the weight control section 40 A. Therefore, a bigger weighting 
factor than others is given only to the dignity multiplication section 3i for paid 
broadcasting channels from the weight control section 40A to each dignity multiplication 
sections 31-3N for broadcasting channels, and, as a result, a paid broadcasting channel is 
transmitted with bigger transmission power than other free broadcast channels. 
[0039]Therefore, when separated comparatively distantly [ BS / broadcasting station ], or 
even when the receiving stations MSl-MSm are in the place where receiving quality 
deteriorates easily like the inside of a building, at least about a paid broadcasting channel, 
it becomes possible to receive in good quality. 

[0040]When the emergency intelligence about a disaster etc. needs to be broadcast, a 
main control part gives dignity control information only for the period which transmits 
this emergency intelligence to make transmission power of that broadcasting channel 
larger than other channels to the weight control section 40A. Therefore, to each dignity 
multiplication sections 31-3N for broadcasting channels, it restricts to the transmission 
period of the above-mentioned emergency intelligence from the weight control section 
40A, and a bigger weighting factor than others is given only to the dignity multiplication 
section 3j of the broadcasting channel. For this reason, it restricts to the transmission 
period of the above-mentioned emergency intelligence, and that broadcasting channel is 
transmitted with bigger transmission power than other broadcasting channels. 
[0041]Therefore, when separated comparatively distantly [ BS / broadcasting station ], or 
even when the receiving stations MSl-MSm are in the place where receiving quality 
deteriorates easily like the inside of a building, it becomes possible to receive the above- 
mentioned emergency intelligence certainly in good quality at least. 
[0042]When there is a broadcasting channel which has non-broadcasting-hours belts, 
such as night, for example, the dignity control information for setting the transmission 
power in the non-broadcasting-hours belt of this broadcasting channel as the minimum 
power value (for example, zero) is given to the weight control section 40A from a main 
control part. For this reason, if it becomes the above-mentioned non-broadcasting-hours 
belt, the transmission power of the broadcasting channel concerned will be set as zero. 
Therefore, on the above-mentioned non-broadcasting-hours belt, the substantial 
broadcasting channel multiplexed number of a system can be reduced, and the receiving 
quality of each channel which is broadcasting by this can be improved on it. 
[0043]Like the channel which broadcasts a pilot channel, a paid broadcasting channel, 
and emergency intelligence as having stated above by a 1st embodiment, When the 
specific channel which needs to make information receive for high quality is in the 
receiving stations MSl-MSm, A bigger weighting factor than others is given from the 
weight control section 40A to the dignity multiplication section corresponding to the 
specific channel concerned, and he carries out multiplication to send data, and is trying 
only for a required period to set the transmission power of a specific channel as a bigger 
value than the transmission power of other channels by this. Therefore, the receiving 
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quality can be improved about the channel of a specific use, without reducing a channel 
multiplexed number. 

[0044] (A 2nd embodiment) A 2nd embodiment of this invention, In [ notify the number 
of the channel which is a reception schedule during reception from each receiving station 
to a broadcasting station, and ] a broadcasting station, On a basis the channel designator 
under receiving selection notified from each receiving station The reception rate for every 
channel, That is, it asks for viewership or an audience rating, and it is made to carry out 
dignity control so that a reception rate may make transmission power of the high channel 
of a reception rate a bigger value than the transmission power of a channel lower than it 
based on this reception rate. 

r00451 Drawing 3 (a) and (b) is a circuit block figure showing the composition of the 
broadcasting station of a digital broadcast system, and a receiving station concerning a 
2nd embodiment of this invention. In the figure, identical codes are given to said drawin g 
2_(a), (b), and identical parts, and detailed explanation is omitted. 
[0046]The receiving stations MSl-MSm are first provided with the following. 
About the number of the channel under receiving selection, the time of a channel 
selection, or in order to notify to broadcasting station BS periodically, it is the modulation 
partll8B. 

RF section 1 1 IB provided with the transmission system. 

The modulation part 1 18B modulates the notice data containing the channel designator 
under selection outputted from the channel selection part 1 14 with digital modulation 
methods, such as a QPSK method, and supplies the signal after these abnormal conditions 
to RF section 1 1 IB. After RF section 1 1 IB carries out frequency conversion of the 
above-mentioned modulating signal to the radio transmission wave frequency for 
predetermined going-up channels, it is amplified and transmits towards broadcasting 
station BS from the antenna 1 10. As the above-mentioned going-up channel, the 
communications channel of a portable telephone system or PHS (Personal Handyphone 
System) may be used, for example. 

[0047]On the other hand, broadcasting station BS is provided with RF section 70B and 
the demodulation section 90 provided with the receiving system, in order to receive 
notice data from the above-mentioned receiving stations MSl-MSm. After RF section 
70B receives the radio frequency signal which came via the above-mentioned going-up 
channel from each receiving stations MSl-MSm, frequency conversion of it is carried out 
to an intermediate frequency signal or a baseband signal, and it inputs the input signal 
after this conversion into the demodulation section 90. The demodulation section 90 
reproduces notice data by carrying out QPSK demodulation of the above-mentioned input 
signal. 

[0048]Broadcasting station BS is provided with the weight control section 40B which 
operates according to the channel reception rate calculation part 100 and its computed 
result. The channel reception rate calculation part 100 based on the channel designator 
under receiving selection notified with notice data from each receiving stations MSl- 
MSm, This broadcasting channel is asked for the number of the receiving stations under 
receiving selection for every broadcasting channel, and it computes from that value, the 
viewership or the audience rating, i.e., the reception rate, for every broadcasting channel. 
[0049]The weight control section 40B enlarges transmission power of a broadcasting 
channel with many receiving stations under present receiving selection according to the 
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computed result of the above-mentioned reception rate, The weighting factor for every 
broadcasting channel is set up so that the receiving station under present receiving 
selection may make transmission power of few broadcasting channels small instead, and 
this weighting factor is given to the dignity multiplication sections 31-3N. With it, in 
order to hold uniformly the total electric power after channel multiplex [ which is 
fluctuated with the set-up dignity / all the ], normalized information is given to the 
electric power normalizing part 60. 

[0050]Since it is such composition, if a user performs selection operation of a channel in 
each receiving stations MSl-MSm, After the notice data containing this selected channel 
designator is inputted into the modulation part 1 18B from the channel selection part 1 14 
and QPSK modulation is carried out by this modulation part 1 18B, it goes up from RF 
section 11 IB, and is transmitted towards broadcasting station BS via a channel. 
[0051]On the other hand, by broadcasting station BS, if a radio frequency signal comes 
from the receiving stations MS 1-MSm, after this radio frequency signal is received by RF 
section 70B, it will get over by the demodulation section 90, notice data will be 
reproduced, and it will be inputted into the channel reception rate calculation part 100. In 
the channel reception rate calculation part 100, whenever notice data comes from the 
receiving stations MSl-MSm, the reception rate for every channel is recalculated based 
on the channel designator inserted in this notice data, and the calculation result of this 
reception rate is notified to the weight control section 40B. 

[0052]The weight control section 40B computes the new weighting factor for every 
channel based on the calculation result of the above-mentioned reception rate. For 
example, now, the reception rate of broadcasting channel Ch#i increases remarkably, and 
presupposes that the reception rate of broadcasting channel Ch#j fell. If it does so, the 
weight control section 40B changes a weighting factor into a large value so that it may 
make the transmission power of broadcasting channel Ch#i increase, and it will change a 
weighting factor into a small value in order to reduce the transmission power of 
broadcasting channel Ch#j on the contrary. 

[0053]Thus, change of the weighting factor of each broadcasting channel Ch#l - Ch#N 
will change the power value (amplitude) of the modulation data of each broadcasting 
channel Ch#l outputted from the dignity multiplication sections 31-3N according to this 
weighting factor - Ch#N. And the modulation data into which this power value was 
changed is transmitted towards service area SE from RF section 70B, after being 
normalized so that it may multiplex by the multiplex section 50 and the total electric 
power may become fixed by the electric power normalizing part 60. 
[0054]If it is a 2nd embodiment, corresponding [ therefore, ] to the reception rate, i.e., the 
viewership, or audience rating of each broadcasting channel, Since transmission power is 
enlarged as a high channel and it was made for a reception rate to reduce transmission 
power relatively about a channel with a reception rate low on the contrary, Even when 
there are many channel multiplexed numbers and generating of interchannel interference 
is not avoided, many receiving station users become possible [ receiving broadcast data 
with high quality ] . 

[0055]When there is a broadcasting channel without the receiving station under 
reception, i.e., the broadcasting channel of a reception rate "0", in the weight control 
section 40B, the weighting factor to the broadcasting channel concerned is set as "0", and, 
as a result, the transmission power of the above-mentioned broadcasting channel is set to 



29 



JP2002094393 



JATM 



"0." Therefore, it becomes possible to heighten the transmission power of a broadcasting 
channel besides the part, and the receiving quality of the receiving station which has 
received these broadcasting channels can be improved. 

[0056] (A 3rd embodiment) A 3rd embodiment of this invention, In [ in each receiving 
station, detect the receiving quality of the channel under receiving selection, notify the 
detection result to a broadcasting station, and ] a broadcasting station, The receiving 
station with which it is satisfied of predetermined receiving quality for every channel 
based on the detection result of the receiving quality notified from each above-mentioned 
receiving station comparatively, That is, it asks for a receiving quality satisfaction rate, 
and controls to make transmission power of a channel with a low receiving quality 
satisfaction rate into a bigger value than the transmission power of the channel whose 
receiving quality satisfaction rate is higher than it based on this receiving quality 
satisfaction rate. 

|"00571 Drawing 4 (a) and (b) is a circuit block figure showing the composition of the 

broadcasting station of a digital broadcast system, and a receiving station concerning a 

3rd embodiment of this invention. In the figure, identical codes are given to said drawing 

3_(a), (b), and identical parts, and detailed explanation is omitted. 

[0058]The receiving stations MSl-MSm are first provided with the following. 

In order to notify BER which was provided with the BER test section 119 which carries 

out digital error rate (BER:Bit Error Rate) measurement, and was measured further to 

broadcasting station BS with the channel designator under receiving selection, it is the 

modulation part 1 18C. 

RF section 111C provided with the transmission system. 

[0059]The modulation part 1 18C modulates the notice data containing BER measured by 
the above-mentioned BER test section 1 19 and the channel designator under receiving 
selection outputted from the channel selection part 114 with digital modulation methods, 
such as a QPSK method, and supplies the signal after these abnormal conditions to RF 
section 1 1 1C. After RF section 1 1 1C carries out frequency conversion of the above- 
mentioned modulating signal to the radio transmission wave frequency for predetermined 
going-up channels, it is amplified and transmits towards broadcasting station BS from the 
antenna 110. As the above-mentioned going-up channel, the communications channel of 
a portable telephone system or PHS (Personal Handyphone System) may be used like 
said 3rd embodiment, for example. 

[0060]On the other hand, broadcasting station BS is provided with RF section 70C and 
the demodulation section 90 provided with the receiving system, in order to receive 
notice data from the above-mentioned receiving stations MSl-MSm. After RF section 
70C receives the radio frequency signal which came via the above-mentioned going-up 
channel from each receiving stations MSl-MSm, frequency conversion of it is carried out 
to an intermediate frequency signal or a baseband signal, and it inputs the input signal 
after this conversion into the demodulation section 90. The demodulation section 90 
reproduces notice data by carrying out QPSK demodulation of the above-mentioned input 
signal. 

[0061]Broadcasting station BS is provided with the weight control section 40C which 
operates according to the receiving quality satisfaction rate calculation part 101 and its 
computed result. Based on the channel designator and BER under receiving selection 
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notified with notice data from each receiving stations MSl-MSm, the receiving station 
with which it is satisfied of predetermined receiving quality for every broadcasting 
channel is comparatively got blocked, and the receiving quality satisfaction rate 
calculation part 101 asks for a receiving quality satisfaction rate. 
[0062]According to the computed result of the above-mentioned reception rate, a 
receiving quality satisfaction rate enlarges transmission power of a broadcasting channel 
lower than a reference value, and the weight control section 40C controls it for more than 
the margin whose receiving quality satisfaction rate is more nearly constant than a 
reference value to make transmission power of a high broadcasting channel into a small 
value on the contrary. With it, in order to hold uniformly the total electric power after 
channel multiplex [ which is fluctuated with the set-up dignity / all the ], normalized 
information is given to the electric power normalizing part 60. 

[0063]Since it is such composition, in each receiving stations MSl-MSm. After being 
inserted in notice data with the channel designator which BER measured by the BER test 
section 119 is receiving, being inputted into the modulation part 118C and carrying out 
QPSK modulation by this modulation part 1 18C during reception, it goes up from RF 
section 111C, and is transmitted towards broadcasting station BS via a channel. 
[0064]On the other hand, by broadcasting station BS, if a radio frequency signal comes 
from the receiving stations MSl-MSm, after this radio frequency signal is received by RF 
section 70C, it will get over by the demodulation section 90, notice data will be 
reproduced, and it will be inputted into the receiving quality satisfaction rate calculation 
part 101. In the receiving **** satisfaction rate calculation part 101, whenever notice 
data comes from the receiving stations MSl-MSm, The receiving quality satisfaction rate 
for every channel is calculated based on the number of BER inserted in this notice data, 
and its channel, and the calculation result of this receiving quality satisfaction rate is 
notified to the weight control section 40C. 

[0065]The weight control section 40C computes the new weighting factor for every 
broadcasting channel based on the calculation result of the above-mentioned receiving 
quality satisfaction rate. For example, the receiving quality satisfaction rate of 
broadcasting channel Ch#i presupposes that it fell from the reference value now. If it 
does so, the weight control section 40C will change a weighting factor into a large value 
so that it may make the transmission power of broadcasting channel Ch#i increase. On 
the other hand, suppose that more than the margin with a constant receiving quality 
satisfaction rate of broadcasting channel Ch#j became high. In this case, a weighting 
factor is changed into a small value in order to reduce the transmission power of 
broadcasting channel Ch#j. 

[0066]Thus, change of the weighting factor of each broadcasting channel Ch#l - Ch#N 
will change the power value (amplitude) of the modulation data of each broadcasting 
channel Ch#l outputted from the dignity multiplication sections 31-3N according to this 
weighting factor - Ch#N. And the modulation data into which this power value was 
changed is transmitted towards service area SE from RF section 70C, after being 
normalized so that it may multiplex by the multiplex section 50 and the total electric 
power may become fixed by the electric power normalizing part 60. 
[0067]Therefore, it is increased by the transmission power of a broadcasting channel with 
many receiving stations in service area SE are not satisfied with receiving quality of 
receiving stations, and, as a result, the receiving quality of the broadcasting channel 
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concerned improves. 

[0068]Also in this embodiment, about a broadcasting channel without the receiving 
station under reception, in the weight control section 40C, the weighting factor to the 
broadcasting channel concerned is set as "0", and, as a result, the transmission power of 
the above-mentioned broadcasting channel is set to "0." Therefore, it becomes possible to 
heighten the transmission power of a broadcasting channel besides the part, and the 
receiving quality of the receiving station which has received these broadcasting channels 
can be improved. 

[0069] (A 4th embodiment) A 4th embodiment of this invention, Have two or more relay 
stations which constitute a cell, and it multiplexes by carrying out diffusion treatment of 
the information on two or more channels distributed from the broadcasting station with a 
spread code different, respectively, Towards two or more receiving stations which exist 
in the cell which a local station covers, are this CDM multiplexed signal in the digital 
broadcast system which carries out wireless transmission, and each of two or more 
above-mentioned receiving stations, In [ go up a self position register with a relay station 
via a channel, and detect the receiving quality of the channel under receiving selection, 
notify the detection result to a relay station, and ] a relay station, The receiving station 
with which it is satisfied of predetermined receiving quality for every channel based on 
the detection result of the receiving quality notified from each above-mentioned receiving 
station comparatively, That is, it asks for a receiving quality satisfaction rate, and controls 
to make transmission power of a channel with a low receiving quality satisfaction rate 
into a bigger value than the transmission power of the channel whose receiving quality 
satisfaction rate is higher than it based on this receiving quality satisfaction rate. 
r00701 Drawing 5 is an outline lineblock diagram of the digital broadcast system 
concerning a 4th embodiment of this invention. Two or more relay stations (the case of 
three games is illustrated in the figure) RS1-RS3 are distributed and allocated in the 
service area which a system covers. It is connected to broadcast main station BSS via a 
wire circuit, respectively, and these relay stations RS1-RS3 receive the data of each same 
broadcasting channel distributed from broadcast main station BSS. And CDM multiplex [ 
of the data of these broadcasting channels ] is carried out with a pilot signal, and it 
transmits to the relay service areas RE1-RE3 which self forms, respectively. Each 
receiving stations MSl-MSm receive a broadcasting signal with the most sufficient 
receiving quality selectively among the broadcasting signals which come from each relay 
stations RS1-RS3. 

[0071]It is also possible between broadcast main station BSS and each relay stations 
RS1-RS3 to connect via a wireless circuit in addition to a wire circuit. 
[0072] Drawing 6 ( a) and (b) is a circuit block figure showing the important section 
composition of the above-mentioned relay stations RS1-RS3 and the receiving stations 
MSl-MSm, respectively. Identical codes are given to said drawing 5 (b) and identical 
parts among the composition of the receiving stations MSl-MSm, and detailed 
explanation is omitted. 

[0073]The relay stations RS1-RS3 have two or more CDM modulation parts 220-22N 
first like broadcasting station BS described by said drawing 2 (a), Two or more 
broadcasting channel Ch#l which received from said broadcast main station BSS - the 
broadcast data of Ch#N are inputted into these CDM modulation parts 220-22N as the 
pilot signal generated from the pilot signal generating part 210, respectively. A pilot 
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signal is a known signal used in order to establish the synchronization of a spread code in 
the receiving stations MSl-MSm, for example, consists of a signal pattern of an oar "1." 
moreover — there are what consists of a picture and a sound, a thing which consists only 
of sounds, and a thing which consists of alphabetic data in each channel Ch#l - the 
broadcast data of Ch#N -- the type of these data - a channel - or it is chosen by the time 
zone. 

[0074]After each CDM modulation parts 220-22N perform primary abnormal conditions 
with digital modulation methods, such as a QPSK method, to the pilot signal and the 
broadcast data of each channel which were inputted, respectively, they carry out the 
multiplication of the PN code changed for every channel, and diffuse a zone. The 
numerals which carried out the multiplication of the orthogonal codes, such as Walsh 
numerals for securing the orthogonality between channels to long codes which are easy to 
establish the synchronization of a spread code, such as an M sequence with a long cycle, 
as a PN code, are used. The Walsh numerals of an oar "0" are used as an object for pilot 
signals. 

[0075]The data modulated by the above-mentioned CDM modulation parts 220-22N is 
inputted into the dignity multiplication sections 230-23N, respectively. The dignity 
multiplication sections 230-23N carry out the multiplication of the weighting factor given 
to the modulation data outputted from the above-mentioned CDM modulation parts 220- 
22N from the weight control section 240. 

[0076]The multiplex section 250 consists of adding machines, adds the modulation data 
after weighting outputted from the above-mentioned dignity multiplication sections 230- 
23N, and outputs the CDM modulation data after this addition to the electric power 
normalizing part 260. The electric power normalizing part 260 is normalized so that the 
electric power (amplitude) of the CDM modulation data outputted from the above- 
mentioned multiplex section 250 may be set to a constant level according to the 
normalized information given from the above-mentioned weight control section 240. 
[0077]The wireless section (RF section) 270 changes into radio transmission wave 
frequency the CDM modulation data outputted from the above-mentioned electric power 
normalizing part 260, and after it band-limits, it transmits towards a service area from the 
antenna 280. 

[0078]By the way, the relay stations RS1-RS3 of this embodiment are provided with RF 
section 270 and the demodulation section 290 provided with the receiving system in 
order to receive notice data from the above-mentioned receiving stations MSl-MSm. 
After RF section 270 receives the radio frequency signal which came via the above- 
mentioned going-up channel from each receiving stations MSl-MSm, frequency 
conversion of it is carried out to an intermediate frequency signal or a baseband signal, 
and it inputs the input signal after this conversion into the demodulation section 290. The 
demodulation section 290 reproduces notice data by carrying out QPSK demodulation of 
the above-mentioned input signal. 

[0079]The relay stations RS1-RS3 are provided with the weight control section 240 
which operates according to the receiving quality satisfaction rate calculation part 300 
and its computed result. The receiving quality satisfaction rate calculation part 300 based 
on the channel designator and BER under receiving selection notified with notice data 
from the receiving station which has received the broadcasting channel of a local station 
among each receiving stations MSl-MSm, The receiving station with which it is satisfied 
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of predetermined receiving quality for every broadcasting channel is comparatively got 
blocked, and it asks for a receiving quality satisfaction rate. 
[0080]According to the computed result of the above-mentioned receiving quality 
satisfaction rate, a receiving quality satisfaction rate enlarges transmission power of a 
broadcasting channel lower than a reference value, and the weight control section 240 
controls it for more than the margin whose receiving quality satisfaction rate is more 
nearly constant than a reference value to make transmission power of a high broadcasting 
channel into a small value on the contrary. With it, in order to hold uniformly the total 
electric power after channel multiplex [ which is fluctuated with the set-up dignity / all 
the ], normalized information is given to the electric power normalizing part 260. 
[0081]Furthermore, the relay stations RS1-RS3 are provided with the receiving station 
registration control section 310. The receiving station registration control section 310 
creates the list of receiving stations which exist in the relay service areas RE1-RE3 of a 
local station based on the identification number of the receiving station of the 
transmitting origin included in the above-mentioned notice data which was gone up from 
the receiving stations MSl-MSm, and was received via the channel. In the above- 
mentioned receiving quality satisfaction rate calculation part 300, this list is used in order 
to compute the receiving quality satisfaction rate by the receiving station which has 
received the broadcasting channel of a local station. 

[0082]The receiving station registration control section 310 also has a function which 
notifies the identification number of a local station to the receiving stations MSl-MSm. 
That is, the identification number of a local station is given to the above-mentioned 
notice data pilot signal generating part 210, and thereby, the identification number of a 
local station is inserted in a part of pilot signal, and it is made to transmit to it. 
[0083]On the other hand, the receiving stations MSl-MSm are provided with the 
following. 

The BER test section 119 which measures BER of the broadcasting channel under 
reception. 

Registration control section 120. 

The registration control section 120 extracts and holds the identification number of the 
relay station RSi of a transmitting agency from the largest pilot signal of the receiving 
level detected by the code synchronization part 113. And in order to register a local 
station to the relay station RSi under this reception, the identification number of the relay 
station which extracted [ above-mentioned ], and the identification number of a local 
station are given to the modulation part 1 18D. 

[0084]The modulation part 1 18D creates the notice data containing BER measured by the 
above-mentioned BER test section 1 19, the channel designator under receiving selection 
outputted from the channel selection part 1 14, the identification number of the relay 
station RSi which the local station given from the above-mentioned registration control 
section 120 is receiving, and the identification number of a local station. And this notice 
data is modulated with digital modulation methods, such as a QPSK method, and the 
signal after these abnormal conditions is supplied to RF section 1 1 ID. After RF section 
1 1 ID carries out frequency conversion of the above-mentioned modulating signal to the 
radio transmission wave frequency for predetermined going-up channels, it is amplified 
and transmits towards the relay station RSi under reception from the antenna 110. 
[0085]Since it is such composition, when beginning to receive the broadcasting channel 
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from the arbitrary relay stations RSi, BER of the broadcasting channel under this 
reception is measured by the BER test section 119 during reception in each receiving 
stations MSl-MSm. And after the measured value of this BER is inserted in notice data 
with the number of the broadcasting channel under reception, and is inputted into the 
modulation part 1 18D and QPSK modulation is carried out by this modulation part 1 18D, 
it goes up from RF section 1 1 ID, and is transmitted towards the relay station RSi via a 
channel. In that case, the identification number of the relay station RSi under above- 
mentioned reception extracted by the registration control section 120 and the 
identification number of a local station are inserted and transmitted to the above- 
mentioned notice data. 

[0086]On the other hand, in the relay station RSi, if a radio frequency signal comes from 
the receiving stations MSl-MSm, after this radio frequency signal is received by RF 
section 270, it will get over by the demodulation section 290, notice data will be 
reproduced, and it will be inputted into the receiving quality satisfaction rate calculation 
part 300 and the receiving station registration control section 310, respectively. In the 
receiving station registration control section 310, ********** extraction of the number 
of the relay station which serves as a transmission destination, and the identification 
number of the receiving station of a transmitting agency is carried out from the notice 
data which came from each receiving station. And the list of receiving stations while 
receiving the broadcasting channel which the local station has transmitted based on these 
identification numbers is created. 

[0087]Whenever notice data comes, transmitting [ the notice data concerned ] origin 
judges the receiving **** satisfaction rate calculation part 300 based on the list created [ 
whether it is a receiving station while receiving the broadcasting channel which the local 
station has transmitted, and ] by the above-mentioned receiving registration control 
section 310. And if transmitting [ notice data ] origin is a receiving station while 
receiving the broadcasting channel which the local station has transmitted, it will 
compute the receiving quality satisfaction rate for every channel based on the number of 
BER inserted in the notice data concerned, and its channel, and will notify the calculation 
result of this receiving quality satisfaction rate to the weight control section 240. 
[0088]The weight control section 240 computes the new weighting factor for every 
broadcasting channel based on the calculation result of the above-mentioned receiving 
quality satisfaction rate. For example, the receiving quality satisfaction rate of 
broadcasting channel Ch#i presupposes that it fell from the reference value now. If it 
does so, the weight control section 240 will change a weighting factor into a large value 
so that it may make the transmission power of broadcasting channel Ch#i increase. On 
the other hand, suppose that more than the margin with a constant receiving quality 
satisfaction rate of broadcasting channel Ch#j became high. In this case, a weighting 
factor is changed into a small value in order to reduce the transmission power of 
broadcasting channel Ch#j. 

[0089]Thus, change of the weighting factor of each broadcasting channel Ch#l - Ch#N 
will change the power value (amplitude) of the modulation data of each broadcasting 
channel Ch#l outputted from the dignity multiplication sections 231-23N according to 
this weighting factor - Ch#N. And the modulation data into which this power value was 
changed is transmitted towards the relay service area REi from RF section 270, after 
being normalized so that it may multiplex by the multiplex section 250 and the total 
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electric power may become fixed by the electric power normalizing part 260. 
[0090]Therefore, it is increased by the transmission power of a broadcasting channel with 
many receiving stations with which it is not satisfied of receiving quality every relay 
service areas RE1-RE3, and, as a result, the receiving quality of the broadcasting channel 
concerned improves. 

[0091]This invention is not limited to each above-mentioned embodiment. For example, 
by said 4th embodiment, in each relay stations RS1-RS3, the receiving quality 
satisfaction rate for every [ by each receiving station which has received the broadcasting 
channel from a local station ] channel was computed, respectively, and the case where 
variable control of the transmission power of each broadcasting channel was carried out 
based on this receiving quality satisfaction rate was described. However, not only in this 
but in each relay stations RS1-RS3, the reception rate for every [ by each receiving 
station which has received the broadcasting channel from a local station ] broadcasting 
channel is computed, respectively, and it may be made to carry out variable control of the 
transmission power of each broadcasting channel based on this reception rate. 
[0092]In each relay stations RS1-RS3 shown in a 4th embodiment, like a pilot channel, a 
paid broadcasting channel, and the channel that broadcasts emergency intelligence, 
respectively, When the specific channel which needs to make information receive for 
high quality is in the receiving stations MS 1-MSm, A bigger weighting factor than others 
is given from the weight control section 240 to the dignity multiplication section 
corresponding to the specific channel concerned, multiplication is carried out to send 
data, and it may be made only for a required period to set the transmission power of a 
specific channel as a bigger value than the transmission power of other channels by this. 
[0093]In addition, about the circuitry of a broadcasting station, a relay station, and a 
receiving station, the transmission-power-control procedure for every channel, its 
contents, etc., in the range which does not deviate from the gist of this invention, it 
changes variously and can carry out. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 11 The outline lineblock diagram of the digital broadcast system concerning a 
1st embodiment of this invention. 

[Drawing 2] The circuit block figure showing the important section composition of the 
broadcasting station of a system, and a receiving station shown in drawing 2 . 
[Drawing 31 The circuit block figure showing the important section composition of a 
broadcasting station and a receiving station concerning a 2nd embodiment of this 
invention. 

[Drawing 4] The circuit block figure showing the important section composition of a 
broadcasting station and a receiving station concerning a 3rd embodiment of this 
invention. 

[Drawing 51 The outline lineblock diagram of the digital broadcast system concerning a 
4th embodiment of this invention. 

[ Drawing 6] The circuit block figure showing the important section composition of the 
broadcasting station of a system, and a receiving station shown in drawing 5 . 
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[Description of Notations] 

BS ~ Broadcasting station 

BE — Service area 

MSl-MSm — Receiving station 

BSS -- Broadcast main station 

RS1-RS3 -- Relay station 

RE1-RE3 — Relay service area 

10,210 — Pilot signal generating part 

20-2N, 220 - 22 N-CDM modulation part 

30-3N, 330-33N — Dignity multiplication section 

40A, 40B, 40C, 240 -- Weight control section 

50,250 — Multiplex section 

60,260 -- Electric power normalizing part 

70A, 70B, 70C, 270 - RF section 

80,280 -- Antenna 

90,290 — Demodulation section 

101,300 -- Receiving quality satisfaction rate calculation part 
110 -- Antenna of a receiving station 
111A -- RF section 

112 ~ CDM demodulation section 

113 -- Code synchronization part 

1 14 — Channel selection part 

115 — Converter 

116 — Loudspeaker 

117 -- Indicator 

118B, 118C, 118D -- Modulation part 

119 --BER test section 

120 — Registration control section 

310 -- Receiving station registration control 
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[Drawin g 2] 




(b) 113 
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[ Drawing 31 
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[ Drawing 61 
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k. KM^*^Mi§tL^««&CDM^SLTSffi- 
io stMsmfc-S-afts. 

[0016] -^2 WH0g(i, frSI,i:..)i'-..M„ti: 

%htiz&^ ^>vz' t ^sii*-^ s o Mg^xts mm 

[0017] ^oT^w^ciixii', Sff^^'Sv^ 
20 til, . i <r>t&> . lySff f' <n cogti 

m^-^M^A^m'iio z b mmb . 

[0018] 4fcffi3<^fiBH(i, #SffMtCfc^T^fl 
m^Jiat. Mft^lcfc^T. ±MB£&m%fr$>M 

-ftij; 0 ft I v?-* */KOjSfmj J: 0 %&fc-t& X 
30 3tM«IL,fcfc« , Cft4. 

[0019] m-oxzemmizktin. ^m a a a «mji 

to^-ci±i*fi«^i^ftvHitia£§fi. itt) o t^fi 

h^*Mz^x\mmwitfftf^ti& . 
&^^*}wmmM£, mt^h'mm&Lx^i 

mm<r>W\£i,zj<btxmmit$tiZ> zttzftz. z<ntz 
to . m&yt^ *mz a whw&ts^m&q&mk. 

40 

[0020] ztAzw,4(nwm±.. *mmzmt, mm 
mmvf^-ximmm'tt z 1 1 ± o l . ^ ^ 

<?)%m&vi z miwt % msm i- * mmit t * 
so ±ie#gfi y » kd ■ fp8&^fct#^^ 
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ffi§ft^^*/U05ffi*£S^T . 

f-^r ^/wmm nil ^mm^tix o et^^/wo 
Mftm* i o a^ *fitcf^-r^3ttoc7)$ij»&fl3 a\ 

iit^ JigtfJ § ft*: ^^fin^lt ii£¥£So'v > 
WSJEW^ftJ: Osi^^UDiMftmTl i DA^i 
[00 2 1] ^-ZZ^mzXtitt, MiLtf*?* 77 

v «f+^ri ^FJts^sft mm& ix t ^sfi 

fi^l^fflS'JCTIEMffllSftS. dtftf:*, 
[00 22] 

[ ^bh whjs^jb ] (mi commmm ) <r mmm, 
l^mtmmu. mmiz&ux. <f-**A*>jm* m 

jLWU n >y hfl-f *jSft*-**-v*/kC2b4j&\ 

%ivxfoh irtzft t t . * *iwmmM3i sfflsot 
[ o o 2 3 ] 01 1±, z\mmz.m>&T t 4 z/fjvim 

«f < > ? 'I d QA V >; ' « ^- t'.xx 

utbe tiftu-jntiRjS^-s . Mm^mmM s i -m 

Smlt JilBtf- h'XX iJTSErttfiWT iiemaiij 
X, Zco^mifzTJ t J9)V$>Wdm* J i- J r*)VZt 

[ o o 2 4 ] &t3, ±tEr^ ; J?)i§-mit{miz, mm 

mXfo h . * £#g^M Sl-MSm MfWfc 

i. 

[ o o 2 5 ] fc z\ ^x\ mmtm sw&mmui. 

S l~MSmii&«i3(C«j££ftS„ 02 (a)&tf 
( b ) (i^ftm^l!§Pffi«^t-0ff£7'-O -y ^0T" 

[00 26] 5fc-f$}l^B SJl »DCDM^lh1fl2 
0~2N^fLTfcD. dft£>cOCDM^Iigg|52 0~2 
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••/ Ml^-fc . H*L£u#fi£j£a^?tt£ft^» 
^StifcH^/PCh* l-Ch#N«a3lT-^^ft 
^ftA^J 5ft£ . ^>f n -y bft^«±, gff i^M S 1 ~M 

s mTraft^N«&5iTit-§ tzmzmtmrn 
m^xfot). mm*->v "i" «ft^^-y*^^ 

ttz. #f t Wh# l-Ch#NWMf-^ 
^f-^i^^St^fc^ ^ft^c?)T-^<7) 

10 ^ s 

[00 2 7] #CDM^ilflg|52 0-2 Ni±^ft-?'ft. A 

Mt. QP SK (Quadrature Phase Shift Keying) ~H 

*>. f-t^r^CIittfcPN (Pseudo random No 
ise) ^^^tT^«^ra§€^ 0 PNftftL 

20 S. 5ri3, hff-f-ffli; LT(±, ^-/P- "0" «o 

WalshfiF-f^fflUJi>ft^ 0 

[00 28] ±IBCDM^MgP2 0-2N(C c fc'9^IIS 
fifcr-^tt-t#i*fiS^3R3tiJ3 0-3 N£A7J£ft 
h. fi»aUtat3 0-3Nli, ±iaCDM^|lIgP2 0- 
2N^m^£ft£^!)llT-?t. fi^M«SP4 0 A*> 
^i^ftfcM^MIKS-^t^o «^0J»gP4OA 

»*iJE#s»satat3o~3Nt4i&. *fc*ftt 

«6 0tiES^'ltfg^4^S 0 
[0029] ^S^ 5011 MSA^i 0 , ±f£S^ 
«SSI53 0-3 NA^ aj*§ftfcfi»#t1i*^dlST- 

fbSP6o^ttitjt-s, «tjTEa^6 0i±, ±tem$ij 
»ai4 oA^^^-^^ft^jESfttts^vK ±ta^fi 

40 [0030] mW±$ ( R FfP) 7011 ±lBm*iES€ 
SE6 0 Etta Sftfc C D MSEPr-^ &iE«S»JWI 
«c3ESIU ^*»Hf^^O*>Tyr^-8 0A^ 

■<?-- txx ij nzmmmtt . 

[00 3 1 ] Sffi^M S 1 -M Smii^W 1 5 t 

«i)££ft£„ -r^*>. ±ieKii^Bs*^iij* tfc*i 
naBna^iryr-?- 1 1 ox^m^titz^Mmm 

(RFg|5) 1 1 lA^ATJ^ft&o RFgRl 1 Uil 
xy s> K fi^-tcJl«^« L , d ^Sffi^- xy s> K ft 

so ^cd m mifflas 1 1 2 ay w^nii^ 1 1 3 1 -eft-e 
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[0032] mnmi 1 3 a, jmh^-x^v 

|i» 4 5 C D MSIfflgP 1 1 2 fcffijjr*-* . 
[00 33] CD MUmm 112tl P Naf*Hft£S£ 

fi#M^ */^*t l is 1 ^nrntt p N^^±ta 
pn^im^^-t^o -euT, ;«PNt^ 
±fe*HMSJg|ii 1 3*^^§ti^|si^>f sy 

[00 34] i^fXPr-^ii. ^T-?aS'h?4 0 
A»t:J:oT, 1 5"CBfg«^7 4— V>y hi£ 

1 IRIfXV-X 1 1 eCffiteSfrC^RtfiS; 

[0035] act, jy±w«t 3 t«figstifcvxf act) 

e/a f-'-ii, ;n 1 iv.u t 3 tv/i,-j-^«^s£#jt^ 
v **j$r#£ i . ssji b s (ossmm 

^tz^mm\mmmmm\m^A 0 Ai^is. $ 

ot, £W#£fi;WWfWaB4 0A<i, AMU7hft* 

s #tf £t ws^sutai 3 0 - 3 n t*t l isi-ficD 

^S*;^ n >y bffi#at^#SSSr-^J±H-^iim 
ItfltC D M^fiftStl-Cilff 3*14 . 
[00 36] £*l.fc*f Ll^exxiJT SE*\ Iffijgfl 

ffi¥SLZmfrfflW&4 0AizS§-z.&. IfztfiX. Z<DHk 

JTSP3 OtfcfL^-* te<0?-v*/K?5S# 

i. £«0fctf>, ^Mo>yhft-tcom^tt tiffin 
^^)V<r)Wm.T-^i. c dm 

[00 37] l^t, t-t'Xl 'J TSE ffiO^ft 
JiMS l-MSmll -?)V*nx^<^&.-th^Mz 

p NflF#t*tt-4 ^i^iicii: L*»oaffirt-* ; t 



(6) ft6H2 0 02-94393 

1 0 

[ 0 0 3 s ] ±imm^mm^^wmz^m 
wm-* *A>#ib h mmmi z mmmm 
^^wmmnmimmmmm^^z *)** < 
t h tz * vmrnmim a^$o spss 4 0 a (c 4- h , 
Lft^t , fi^$ij«4 0 pjptzwm-* *>vm<n& 

sjss 1 '-'''.ftiii 11 -,; ,f f^s//^/:^i-i 

*s ^mmm^xmm ztLt. 

10 [0039] Ltztf-o Tgff MM Sl-MSmll J&M 

3 iz^m&mmtL^^mz^hi^x-i. , 

[0040] $ t,^ Mmmizmi-zmMtifflzmtt 
i-m^tfzi^izn^ mmmt^mMmkim 

*)vi. <-thfzibp)m&mmim£nmmM4 

[004 1 ] LfttfoTSiiMS 1-MSmli, SiM 

^ b s »$> jams. < mkx 1 » h , t'umco ± 

*nsTIEf:=3r6. 

30 [ 0 0 4 2 ] WiHaiB^E^HSSSi^lSlffS^rf 

jm^r H i ; i : t*3(ti.mfi«^*ft/h*A« ( mum 

n) tIg£^S^^)OS^$iJ#lfffi^\ ±iM»^^^fi 

»w»»4 0A(c^i^s. ±te#Ki*^ 
^Kh, Ltztfix. ±$mikmmmmzii^xT^ 

40 [0043] Eii^fc i -5 1 emmmxiz , ^ 1 

>f n >y fft^fflSSSft M^'lf fg^ftiM 

*&\z, nmm&A 0 mm** *Mznm 
-t&m*mmtzm,mz •:> k*- ^mmwcz^ixm 
m*~7izmn%-±. zmzx ^m^^wmim 

m^m^z t%<mmcomm<D*^*Mz-o\ ->x 
50 %m &nitim-th z t h . 
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[oo44] (m2 nmmm ; z ?mmm 2 ^m. 

■v- */i rt i?>5-f3¥ . >) \m>'fiMmm^?m . 
mtth t 0 ^zmmm-ti ± 3 1 itz . 

[ 0 0 4 5 ] H3 ( a ) #tf { b ) Zcrmmc7)M2 

xfmtm^mm^-fm^'^ vmx'hh, srts, ibi 
H^v^TffliEH2 (a) , (b) tN-aa-tfiH- 

[0046] ft-f SffJlM S 1 -MSrall Sflil^ 

XJtRFgPl 1 1 Bfc£flS;l7^3>. ^HgPl 1 SB 
tt, f-**rt«Sl 14*»&ffl:ft3sh.£a»W'<?>?-+ 

1 1 1 Bt«t^. RFgfil 1 1 Bii, ±ie«l^ 

mUz^, IfflMLTTy^l lO^ftit&SBSfc: 
Wt&fit*. Sris* JJe±0^*^f: LTJ4. Ml 
{fJ*#H5^T^PHS (Personal Handyphone Sy 
stem) <^t^+*/^flfflLTi>±V\ 
[0047] -;frffl5*Jf B S Ji, ±K^ft^M S 1 ~M 
S m »»T - ? £ Sftt Sfl ^ £ « X. 

RF«7 0BaVaSI»9 0*fflliT^6. RFS37 0 
Bii, #®IJ1MS l—MSm^JJEiOf-V*;^ 

SfffI#^flirai5 9 0tcA^-f-^o fSHS9 0{i. ±ia 

mmmit qps Kfiif-r s z t rm^~ 9 m^t 
[oo4s] iitjfein^B sti, f-^ ^ps^sajs 

1 0 0S.V'^«g:S*il*ttEtT»ft-f-§fi^fliiJ»gP4 

0B^fi^Tv^ o f-v*;i^figsgajgsi oo(i, # 

[0049] S^$tJfflgP4 0 BHL ±IEgff*«StiilS 



(7) 0 02-94393 

1 2 

1 0 0 5 0 ] 0 %m&ci>&frt>, ^mmM s 
i-MSm tcfcuT j--- f t-i-^ ^wmmmtj 0 

t . Z <nmtK Ztltz^-r £ ttflftf- * 

«^iSgEl 18BTQPSK^p§ix^<7)^RFgEl 1 
1 B*^±O^^^^LTKilitBSt^(tSff$ 

10 [005 1 ] — ^rJfcjUMB Sf'ii. SffMM S 1 — M S 

rfm7 o B-c&aztuz<7)t>mm&9 oxumztix 

msi — m smfr^m"f-?mmi-& r 1 ^« 

*s*^m$ijffligi54 o Bciiasiis. 
[0052] nm\mw>4 o b(±, ±issfi*«iHttt 

< ti3n L , Kil^^r *;PC h # j <?mi mm&T Itzb 
t^jg L . RJttMft c h # j commx i ffi 

[00 53] ^t0i3t#*jIf-^^Ch#l-Ch 

* n ^ (t:iu ; : ^ c: wm^f?.s mm t -c 

S*«»«3 l-3N*^tfl^§^§#®[M^-V^I/C 
30 h#l-Ch #N«fIf-;«tAl 

mtitf-fektc&ko (ZiEMit^ixtzcoh. RFgP7 0 

BKf-axyrsEC^ (ti*ft § s . 

[00 54] Lti^Tg2»lWMWf, =g-ft 
j&f-v ^-^tfoSff *o * 0 ^{±KK$C Jib t , 

^-^m&mzim^-v^m-th z t mtfct* 
[ o o 5 5 ] &tj, ^ifp^mm^^m^^^ 

)V. oiOSfS* "0" fiOJBH^^ ^fe^-tc: 

\i. mmmm omz^xmrnmi-^^MzMt 
zs&m# "o" tibtsfu i«^*±iEffi3i^^ 

^;t^<7)MfI^^{4 "0" L«hT, *«4HB 

so £aarc$s. 
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1 3 

[00 56] (83 commm ) i commm 3 

h t iz^^^^b mfe^m&szffi&L 
x^immnm^. ^t^^imwrnsm^nb. z. 

10 

[ 0 0 5 7 ] 04 ( a ) &lf ( b ) (i, Z0>micom3 

Ht&wCirafEI23 (a) , (b) fclMMNcttR- 

fir*£ ft U ^BJ{±*»&i-|. . 
[00 58] ft-f&Mm S 1 -MSmll flp^S 9* 
( B E R : Bit Error Rate) jfj&tl. B E RMISM 1 1 

9 £ffi Jt . £ £> tfflg L B E R £ SffStK^f - * * 

tst^ji^Bstatt^^fet, ^iiau i 

8Ct, SilStefllifcRFSl 1 lCb*ffiX-X\i 20 

"So 

[0 0 5 9] ^liggPl 1 8C(J. ±IBBERU^g|51 1 
9ti ^i!Jg£ft*:BERh. ^*/HTOI51 1 4*> 

ML, i^S3Biawffi#*RF«l 1 1 CCflBftti. 
RFgfl 1 l ldt ±M8&mttimn±. t ) J f-**Jl' 

ryfti i o^ftjiJfBstfatfsiftti,. 

jje± 0 */p 1 1 t i2 , mssts 3 aggroim t mm 30 

CTiKB^ISxXrA^PHS (Personal Handy 
phone System) cDjlff f- ->r*)Vi fttffl LT t> i \\ 

[0060] -nmm Bsii ±iasfiiiM s 1 ~m 

RF^7 0CMllia?9 0&ffi^TV^ o RF357 0 
Cii, #gft^MS 1— MSm*^±fE±0f- \*)V$: 

Sffft#£fMfJS5 9 0t;:A^&„ £HSS9 0(i. ±fE 

gfffi^Qp s Kfiif-rs ; k-ciBsiT-^&B^-r 40 

*. 

[0061] ttzmmm su, sftaKiijp^aigp 

1 0 l&^coS:ajtSSt:iEtt:iMN-Sfi^«I»a54 

ocsrffltxTv^. gftpFn^wMmai 0 ia. # 
Sff SfK4W^ */P#f-fc E r * t, t c #k 

[00 62] fi^|[Jffla?4 0 Ctt. jjESft^Jtms 



0 02-94393 

1 4 

17 * ,j v. mzi- 1 i. 1 izmmt & , ttz^tibMz, 

WfeLizMMzk >i%At, ±+ fi Si u L'i 
^-Stfe^-Sfertt. m^IESf^6 0^MLiES 

[0063] z.<r> i. j %mi8XS>&ipt>. #SffifM s 

l-MSmtll gff*tBER}|J£S|51 1 9tj;^iJ 

^tffA^ixT^llSSPl 1 8CtAA^ii. i^llfgP 
1 18CT-QPSK^flf£tUt^RFg|51 1 1CK 

±o^^^lts3M^b s izmmm s^s. 

[0064] -^TifeSifB ST"{±. gffiilM SI-MS 

RFU7 0 CT-Sff ziitz<D-hmmM9 oximztix 
m%tT-fim£.zti. mmmmmn^i ouz 
x^tit, ^m^mm^%^mio\x\±. mm 

ms i^msmfrtM^T-^mm-fh^tte^ c\CO 
aftr - ^ tif AS v ^ b e r b - v 

it. z\^m^M^»m%mmmmmmA oc 

[0065] a^$ij»a34 0 Ct±, ±IE^{f n a B ^iS£» 
WtHOSft* fc b £&ffl&>>efr\,Zb mKKMfrfo 

*^$ljfflia54 0 C(i, ffl&-r*frC h # i cO$8fiH# 
fc*t Scj^f-^r^C h # j «§ff n D n «iS5.*^S 

[00 6 6] CKOi^t^iSSMf-v^Chtl—Ch 

h# i~c h#N«^WT-^«m^ffl mm) 
*\ ^mgP5 0T^sfb§a*^m^iEffifb^6 otis 

^Ji&s-Sfc^SiatjEffl^nfc^. RFSP7 0 
CA^f-t'Xi IJ7SE tfSj^ff . 
[0067] LtztfiX. t-t'XXiJTSEW^U 

[0068]^, z\<nmmmizti\^xh , gft*« 

Sffii^v^KI^^^^^Tii, S^$(JW^4 o 

ctfe^t siERM^^^t^ttsa^a** " o " 

tlSSSfl.. i<7)gS±fE^^-ir^;K7)3lffm*ii 

"o" [z^h. itztf-ox. zcoftmcomki-^^ji-co 
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[0069] ( m 4 commm ) - om^m nrnrn. 

f£w^T"££»at-£ ' fctJ:^fi^U ^CDM 
fp§ £ [6] tt*t8B*fft 6f^^ ^S3* i'* T" A t ft o 

p a p®£«£LTU&§ff^M-^ 0Sfip a p®}l£ 
fflLtzi>cOTfo&, 

[ 0 0 7 0 ] 05(4, ^;%Hfl^|l4^M«ftb 

HT14 3 JiO»& £H^)RS1-RS3 L TIE 

«Ei^LTftjl±iiBSS(dgg^fu 
B S S a> & Eft 3 til m-n&mkl-r */l^f - * * 

-fl>«-9--h"XXiJTRE l~RE3NS©ti. # 
gft^MS l~MSmli, #««RS 1-RS3^£> 

[00 7 1] SfeM±^BSSt#tfJ^RS 1- 

RS 3 t^ra(i#^0WhtclSl«0^&^LT«M-r 

[0 0 7 2] 06 (a) , ( b ) (4-eil-fil, ±IE4« 
JfR S 1 -R S 3 MM S 1 ~M S m^gfl«j£ 

S-^tHiSfyn <y ?0Tft& . gft^M S 1 -M 

s m «?M«3*>frfEii5 (b) tm-mftMm-ft 

[00 73] :?Gf «jfR S 1 -R S 3 (4. mffiH2 

( a ) T^^sci^B s t mmizime>cDmm& 

2 2 0-2 2N£f LTfcO. <I;h.£<7>CDMgf9aS2 
2 0~-2 2Nt(4^n>yb#t2M2 1 0 
2tv&U o -7 bfi-f fc , MfE^S±JiB S Sfrt>&m 

LK.mwimi-**>i>c h # i -c h # n^jseSt- 

s i^MSmT*mwim-comnim±tz>fzMz®m-f 
hwmcm^x'fo o , #R(4 ^■-/p " 1 " «ffi#^- 

ifc, #f+^Ch#l-Ch#N«t 
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[0 0 74] #CDM^iWSP2 2 0~2 2N(±-5-fL^ 

(4 . SKiiffiF^offiSBfc US. UK ^jwojiv i m$ *iJ3^ 

JUu-;Y\mmtLX\i, "0" WWals 

[00 7 5] ±fECDM^iiSB2 2 0-2 2Ntj:0^ 
lffl§fL/-r-^(±^fL^LS^^gE2 3 0-2 3 
A7J$fLl>. fi^jftSLa?2 3 0-2 3Nii, ±fEC D M 
^IBS2 2 0-2 2N*^ffi^Snfc^r-^t. fi 

240 fr^tt>ixKm.x-m&fmt& . 

[0076] ^S^2 5 0f±. MH*^^r 0 . ±IES 
^*^SP2 3 0-23 N*»feaj^S*lfeS»ft(tacOS: 

^IiESftg|5 2 6 «^3IES^2 6 0(i, 

±IE*^M»gP2 4 0 36»^i ttffl«Cf 
t\ ±IB^S»2 5 0*'taj*S*ifcCDM3Ei9T-^ 

[0077] mm (RFM) 2 7 0(4. ±IE«7JlEffl 

[oo78] t ; -^mmmco^mm rsi-r 

30 S3{4, ±IESfl^MS l-MSmi^iaf-J'SS 
^-Sfefet. SfI^^t^^RF^2 7 oaVffiiBBS 
290SrfI^T^I.„ RFH52 7 Oii, ^-gffi^MS 1 
-M S m*^±fE± 0 **r*}V*itLXWlk Lfrmffi 

^wmml. ;^jta«gfiff^&fiiiai2 9 

0(CA7J"f"l). fMM^ 2 9 0(4, ±IEgff ft # S- Q P S 

[00 7 9] ifc^«t^R S 1 -R S 3 (4. Sff n n n WiS 

40 ^§WS5 2 4 0 lrf§i.T^|) 0 gff H n pKS£*ff ffiSP 3 
0 0(4. ^-SffiiMS l-MSm^a^iJfOKSf-r 

tL3tgfiiiS?tF<7)f-^ E R & 1 1 

[0080] m^lJ»SP2 4 0 (4. ±IESff p n n WiSJ£* 

50 WSHt«l3*'h3V>(i(Ctl)J;5(=$iJ^tS< i/'-rii 
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aMM>J)$:-&zim-thtzMz, %^Mitm2 6 0 

[008 1] §tt*lMRSl-RS3(l SffMS 
«$IJ«3 1 0£ffi§;LT^„ gffJl©«$[Jffla53 1 0 

ft tit jjBittT '- * ii&mm7L<7)%mm?)W8N 

S^-^ttt, gii«4'll^-t"xxy TRE l-RE 
fi. ±fBgft n n n SiS^*S^3 0 0(c^^T, men 

[0082]^, ^mm^mmms ion. smm 
Msi^MSmitzmnmwm^zmtatmm^-t 

i o t mnmwm^s-i , j o n 7 h 1 

[0083] — Sfti^M Sl-MS mli, 3^+0) 
SSSf - BER fcSUJ&f-S B E Rtlgg|5 1 1 9 

t . ansijfflsp \20k.*mtx\^. mm\mm 1 2 

oti, #-TOJgpi 1 3fc± ^iti^^gfii^/i^ 
{.otWSivMnvh £ ilffTC^^Ii^ R S 

«1RS ifcWLi^fcfilW-Sfcftfc, ifEttftL 
£«^<«J#^ i^«iJ#^i:&^iigEl 1 

[0 0 84] ^tlgRl 18DJi, ±IEBERiJggpi 1 
9ti OilJg^^BERt, f-v*;H8J)?a51 1 4A> 

«ar i 2 opt>5-tt>iitzsm^m*<wm>Rs i 

Fgpi 1 lDfctfctt-f*. RF«1 1 1 D{±, JJKSH 

ij^Lfcto-fe, tgfMLrryf-M 1 ofr^m^co 

[0 0 8 5] Zff)£o%mfSX$>&iPt>. #gffJ^MS 
1-MSm-C'll ffit^tWifRS i ^OjfcMf-^* 
)Vt:%m LS&bfc t #^^(i^ft*t, BERS«1 
1 9t J: Oi^gflcp^KSf-^^/^BER^'ifflgS 
-f-LT, ;«BER«fA\ Sf4^;6» 

^^cos-f-tfttiijsnr-^tifA^n-cs^asi 1 

8Dt7Jj§^ ^(D^mmi 1 8DT'QPSK^DI§ 
il)tffl*)RFSl 1 lD^i^^l^LT** 

»«mrs i toiisijs^&v'g^^ii^w^ffAS 

iiT}*ft£ix£„ 

[0086] illfcS L4«^RS i T'{±, Sfii^MS 
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i ~m smip^fsmmms^m^ti t . ; etmrn 
mrn^R Fgp2 7 o xmmtLfzcDibumm 9 ox 

a? 3 0 0RV5tmm%mm3 1 otfiiMS 

iiSo SftiiSiWMSB 1 otli #SffJf^H* 
LfcilSiT-**^ Mfi*fc*§«ii«#^i;ilfl 

t. z-tit>nmmmthtiz. umtmm ix^m 

10 [0087] gft>fn*iS^*S:EligP 3 0 0 ti , jMJt- 

^^w-fsrtt. siiattT-^^ff7c*\ g^ 

*M LT t ^Kilf - */H:Sfi^5SfiMT* § 

f3A^. ±iasff^a$y«si53 1 oizx ^m^u/- 
vxhzht tws-r s . -5- lt . Mr- ? ^Mfijc 
*\ e^'Mfi lt v iseff *;i^gfi *ogfi m 

Xfctllf. %m&%lT-?lzWAZtiX^hBERtZ 
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20 [0088] SA$lJ»g|5 2 4 0 (4 , ±IE^ftia«iSJS.* 

otn:feft* 1 1 iz^m^^^i^tmtz^mm 

flp D n «^**WfflJ; DffiTLttt-|= 0 -ta-f St 
fi^$ljffllg|5 2 4 0 (4. KM^-v h # i iOjIff mj] 

am^ j ttK<m^mm±^^imz^s.i-^, zti 
tzttt, ffith**)vc h # j comtmmmt^ 

^'h^mz^ti, 

30 [0089] ico j: o \Z&ffi&f-\*)VC h#l-Ch 

S^?M5 2 3 l-2 3N*^S*§iXl>«-*^ J f* 
;PCh#i-Ch#N«?)^liT-^«om*ffi (SID 
*S$tZtlh. ^LT. ;«t*t«^tMf- 
^SSP2 5 OX^mtZtli^M-ftrtMitm 6 
OTIf^^-JEt^^ J: 5 \Zimit^titz<Kh , RF 
SB 2 7 0 iph h'XX iJTREi ^ft (tMff $ ft 

[0090] LtzP^X. #«t-t'XXiJ7REl 
40 -RE3I'tC, gff n n n«^PJ£LTV^l^ffii^ 
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ft£i><7)T(^\ M^ti\ ffilE»4«»fiff«1i, 
#«M8)iRSl— RS3t;45^T-efL^ gif*^(7) 
m^^^^fiLTV^#gfiii^J;|>#-f^^ 

s-^v ^T#Kii^^ Sr^Sfjffli-r 

tov^TSC^. L^L. ^ixtRB^^^SJlRS 1 
50 -RS3tfc^mfil, gM*^WS3I^^^& 
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